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PREFACE 

To THE SKvtjrrcumi 


The lint of Ibo DlCflO%'APV Cf PjtPTPCiaAHiY^ poblblM^l titazlf 

dfcty yieari ItROi a rtpnni, wi|ti smm tmaH odditioiUr of sn CTpliiqjqtCq'^ 
At»»arv of phocoprniphSc tmus tliat had in iiefial form, Lii Tk* 

.4jnafrv In Lbo hondj finl ofiU AUlhOTj th? J^ta £. J. 

WaiS^ qtid Hum of BDCcraaivo ndltui^. t3to Dicnn?4AmY lius hy clcfffW Iwcli 
4^][p;an4«i1 into a cotitpletit iTffflona?-l»ok fw Ehc i^nirUiiiigH pb^Jlosp-apJacr^ 
w^M!ihcr Eimiitrrur or prgfca&IoniiL Each cditiOfl, in Ein loni, hai pfovidedl 
a condie nltd rtiUabJe ^unuunjy of llK [itiOlQ^Craphic pr^ELicn ila da>^ 

The pp«eiit HlitidCi, Iho r liko ItB prHlcices$afSf iKi 

attriopf tu nppvai to tb* or iraitaidi TOrkflT, but ccmlc^uE^ iEjeff 

with a scUrnthuC boEls im deeprr than It rr^ttiKd, in ^nabfo tfir pracLking 
pbotofnvpbar loundcnlaud, and to skfrinoimi;^ tho dit^cu3tl» that bo 
dn^oontcr In tfw OOUne Cjf Ws wrorlt^ The puiln emphasis of tlie N»3f Ik* 
on ibe pHictlcaJi Mtk, uid wry full drlaUs are hi afL cluteii L orocediirG* 

and In the uAe Of tito niont Impdrlaiit mbJbMLs, the ariinks 

havo Uren expanded aJnmi^ lO tbo pmportfao* at a M^hkt handbook. 
Several hi Lbeie luHprer aiticbcs baw been cntiivly recast for tli^ edi-don, 
alien tiot *o much to tDcludc nzv laOt* at lo Irffcrt ctiah|^e(.t vicWpaiols., 
A number of new axiirk* ttaws bc«4i tddtd^ and many M one* havt be*7n 
revised^ s^xleftdrft and bronallt up to dxle. Tboush a number of Rifnrbr 
BJliclen iroferrinf; to matten no lonRcr of intrnrat haW liad lo bo defotod 
TO pros'ide space fur ocpansJofi, working dofailih. aven if brkb for all tueb 
alder prtccfKS at havQ b^en of fod valms and Jmpocrtaiice In Itie past am 
itdl rrtaknird. 

It li bopod tiiat Ihr ScVchtocntfl Edition of Ific DlCTlOKAlY W13 serve 
the present day pholo«rap35ef m woU u evEief «dltlai3i hJa pre- 

diK^HtoriH Every eltort. fus been made ta render it as comnlctc a ttofe- 
Home of iihIuI ^^a^mipldc infemnatJotL As tfae dOOmsary umlEs Of siitc 
pennti, and bi paitfrki.hr to exclude aJl O f f Mr* and inexadUlMk*. Kever^ 
Lhclcfis, eiton and nmlsafac# may eibit, and the Editor will afways be ^lod 
lo- hear frorn readiot who can aner SAiggostiEiDs or cumetiuns that mny be 
incorporated in a fuEnio cdlliou. 


Sincere admOnlcdgeriMints Aio due to the foliowlni;' conlrfbulon—^ 
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S- E, Saundnrs, K.3?S, 
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i|Emulsions:: PhatDldr]grBphy]i 
(PhotO'lnechiiJlfcal JToccSSs) 
(Tekvislon) 

(Giaaj 

{Colour Fhotographyi 

fLtQSM]i 

(jEoo FholojtniphyJ 
(CineEuatoErapHy) 

{Econioil; Bmniall Trunsfer] 


afld tg the Air atLnIstry (Aafial pbolc^HTuphyJi iind the WUitamsoa Manu- 
factwnfl Cnrapany (Guii CauncraJ, 
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DICTIONARY OF PHOTOGRAPHY 


A. In chumiad nomenclatiirt, rt as a ttrminatitin has be<?n 
widely m thtj past ta indicate inclifferently the oxide or 
the hydmxidc of an alkaline or alkaline earth nu-fcsa ; as 
aiufiiiiiHfl Jitlii-ii. potassi-ff. stronti^, or naai^nesi^. Also 
aa a tertmnation for the naunrs of alfcidoTdiil organic com¬ 
pounds, as morphi-<t, but in this latter case the syllable -itu 
IT preinrrrd, aa morph A5 a preftx in scientific and 

tecbniral nanits, a signifies negation, from the Greek pnva^ve 
prefix a : m chromatic " having relation to colour. " O'Chro* 
made" not living relation to colour. 

/ AbaxJal. In Wtics. not coincident with tlie asL^ The 
\ term is appUed to the obUque or marginal rays of light passing 
I through a lens. 

( AJaermtion, Defects io tlie performance of a lens or mirrot 

I which prevent it from giving an absolutely ab^im^e. 

> p^etc removal of all alierrationa is imjiossible. both theoreticaJly 
\ and practically, but in a well-designed photo^phtc lens tl^ 
} residual aberrations are small- The aberrations tnherent in 
f any optieai systum of transparent material with spnenew 
I sndaces are: climmstle aberratian. spherical abcrretionp 
I coma, cut^aturc of field, astigmatkin. and distortion, 
.lender these beadings.] 


A See also Le:ms. 

1 AbrnfiKon \Earks. See Stfuess Uamms. 


\ Absolute. Pure or unmi^ed : often applied lo alcohol 
j almost entirely^ free from water. (See Alcohol^ 

{ Atisolutfi Tern purs tore ; Absolute Zero. 

\ peiatTire of a body is the expression of molecular moye- 
I ments, complete withdrawal of beat would can» fht cessatton 
of these movements. The temperature at which this 
has been accurately dclnrmincd. and ta approxitnately —271 
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Ac\ii 


AbftdrptiLaii 

Fj. Sinct: no lower tcjaipcraturfl is possibie, it is 
i:;a1idd the Abso^tits >nd temperaturea reckoncej from it, 
in Centigrade dc^ttjs, are called Absniuifi A 

temperature of jn'* C. would thus be 3.03^ A., and 3*^'^ C- 
would be 243^ A. Socnellines written 243'’ K. to com- 
Tiiemorate the work of Lord Kelvin. (Sec TiiRRMOMerKR and 
TirfiRaCOMBTSY.) 

Abaorption. In optics^ the partial destrnctioii of light in 
passing through a mcclium := exsinplo, ^ bint glass may 
absorb all TTtys but the blue rays, these latter betag It, ins- 
initted. Also the destruction of light by an opaque body, 
aiioUicr form of energy {gtnerally heall being produced. 

Acceli^rator. A term often applied to the alkaline con¬ 
stituent of a developing solution, because increasing the 
amount oi alkali in all normal cases speeds up the action of a 
devdoper. The most commonly met aocekrdtor is prolmbly 
sodium carbonate, hut potassiufu carbonate, and sodium or 
potassium hydroxides, art also used. Tiisodiuni pho-Sphate, 
and isspccially boraat and sodium mttalioratt, are usunJIy 
preferred id negative development; ammonia, once almost 
the Ktaudard alkali^ has now dropped out of use almost com¬ 
pletely. (S« DtVELOf MEKT and Fine-Gkatn DEVE±.OPM 15 St.j' 

Acetate Filin. Film iu which the bast^ instead of the 
liighly inflammable cellulose nitrate (” celluloid '■) is of cebu- 
lose Boetatt, wliich, tbmigh it can be consumed by Are, will not 
liam lap. lyi^ " non-flam or safety^'' base is used for sub- 
Atandi^ cine and for many 35~nini. fUms for mitdiitiLre 

cameras. 

Acetic Acid (Fr^, Acid^ ; ltal.+ Acid0 Acelico , 

Get., EMig^dure]. Formula, CH^CCXJH ; malccul^ weight, 
do ; Synonym, Purified P>TOhgncou.i Acid- The carhesl known 
acid. ^ In dilute form as vinegar by the fermentative -oxidation 
o( alcohoL but now largely prcparisd from wood by destructive 
distillalidn and subs^uent purification. There are tliice 
commercial strengths* 

Acetic Acid contains about 99 per cent, of add and 
I per cent, of water. Its specific gravity varies from 1063 to 
I -066. When cooled to 62^ F. it solidifies into a mass of 
cryatalst and remains solid till the temperature is raised. Frorn 
this property is derived the term gladal. Care should be 
exercised in haodllDg this, as it is distinctly corrosive : it 
any should by chance be spilt upon the naked skin, it should 
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.Vcetouc 


bt wrwhcd ofl immedilittly. It la a poison, bv rcaiion d| its 
caustic pfiopcrtiefr—the obvious cbcirtical antidote bein^ cbnlk 
or a bicarbonate. It is ttiisdbie ti'lth vnter and alcolio} in 
all ptop^irtions. llic glacial acid is highly inthuiiniable. 

" Str&ing " Actfic Acid. This is orient bird the 
strength of the glacUii acid, and contains about 3J por cent, 
of real ati<L It can be conveniently prepared from the glacial 
acid by mincing with it twice its own quantity of distilled 
water. Tt Is sometimes IcnowTi as " Beaitfoy“s Acetic . 4 cid/' 
or "Acetic Acid BP." Specific gravityp 1-04^. 

iS per cent. Acriii^ Add. Acid of this strength, though not 
commonly Sold in tJiis country, tS- speci-fied in many .American 
fdrfnul*. ft aiiiy be prepared by adding 3 pirts (by volume) 
of gtacinL acid to 8 parts oi water. Specific gravity, l’0388. 

Dilufe Acetic Acid. Made by mlTcing i part of " strong 
acid and 7 parts of dUtlilcd water, and sold ar “ distilled 
vinegar/' Specific gritvity, i-Oo6, ft contains about 4^ per 
cent, of add. 

An easy way of apprOKimatcly testing the strength of pure 
acetic acid is by determining the iqx^cLfic gravity by meaas of 
a hydrometer. 

Thc chief photographic use of acetic acid is in hardeniug fixture 
and as an acid atop-bath for papers. It m also used in certain 
tonciB and intcnstfierfi, and as a generai-purpose mild atid. 

Aeetenc. Formula, CH,COCffi, or di-methyi hL-tone. .4 
^'oLatlle Liquid having a pleasant etberous odour, prepared by 
the dx>' distillation of acetates—caksum acetate, for msuinre. 
Acetone mixes with walet «r alcohol iu aii proportioris, boils 
at about 57“ C.. aud as it reacts with sodium sulphite to produce 
sodium hydroxide, may ba added, instead of alltali, to a 
developer containing aulpliite. (See Py^iih^ Acetone under 
BEvuLai'MBNT,) Acetone is a powerful solvent of tiiost 
resinous substances, and it also very readily dirs!»lvcs pytosy- 
linc ^ iicnoe is of special nse in repairing article^ made of 
celluloid. The edges being W'cU softened by acetone anti 
pressed into close contact unite firrnly, and when dry the 
article may be as good as if unbroken. It is used thws for 
splicing cine films. Small baths, dishes, or protective casings 
may be easily made from old celluloid filnm by taking ad¬ 
vantage of the iioffening action of acetone on celluloid- A 
compound of acetone with, acid sodium sulphite^ and known 
a* acetonn sulphite* ha3 been ii&efl in development iorninl® 
as a su hsti tufe for 50 fl i u m s uiph ite or po-tnssi um metabisulphi i e. 
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Acttyleno 


Add F^vki^ Batli 


AMtyKnMS. C,H» = at. A gaWMiu bytlrocailwii. cib- 
taincd by E. Davy, in 1836, by tr^hng an potissmin 

carbide with water • and »inewbat later by W(Sia«, wh* 
obtaioed it by the aetton cl water on cJciuni carbide. 
Acctj-Ume has bwa suggested as a l^ht ^urcc 

the measuremcBt of platp-^|*ed5^ photonictTyt cte. It 
stil! Qccasionialy a&cd fortnlarEitig or proiecting limtcrn-aUdea 
VFht^fi electricity U not ^vailAbk. 

Aebramatic (ri. p«fi* sigr^i lying 
coloured), wben applied to a lens, sip ifiea that it h« b^ 
subatantlaUy corrected for chromatic abenaho^n, M the 
focal lencth does not depeml on the colour of the light being 
^ The correction is usually effected by comhiuing two 
classes basing different dispersive powTts, as. lor instance a 
convex crown class tens with a concave flint-glass, or by 
enclosing a flint negatir-e between two crown positives, 
(See Less.) 


Acid Fixing Bath, A simple solution of hypo {sodium 
thiosulphate, Ka,S,O^H, 0 ) b completely effective ^ a fi^g 
aa^iit but suf!i?ra from certain incideiltal disads^ntagra that 
iSve " led to its virtual disappearaocc from p hotograptJe 
nr^ctlcc. Developed are almost always alkaline, but with 
the ejcceptlDft of amidol thflv Ids* their activity If msxde acid, 
(n a plain hypo bath. devTloiKJr carried over in print or film 
ocintinuca to act until it is washed out, Sd that duvelopmeat 
may continue uiic%'enly if one print lies on tap of another. 
Further, developer earned over will oxidise, so colouring tlio 
hypu bath and allowing stains to der-elop if coaditlons are 
favorable* And annlly, the hypo bath, if much used, become.^ 
3 taiint% in which conditiori it "has a strong tendency to soften 
the Rclatlnc, iucieasiTiK the likelihood of ftitUng* reticulation, 
blisters and mcchaniatl damage 

Any but the weakest acid will decompcHe hypo, with the 
llbemtion of a yellow pfiecipltate of hnelyMlivitled sulphur. 
This decomjKiaition, which is enormously ucc^lerotcd by ri^ 
in tcmi'cnituTe, can largely be prcv-ientcd if a sulphite is 
proseut. I’d acidify a fixer it is therefore usual to add to it 
nither a mixture of -lodmm sulphile and an acid, preleiufaly 
acetic acid^ or^ bisulphite* wtitch bebavea like u, mixtute of 
iiortoal Eulpblte with free sulphurou-s acid. Flxcesa even of 
hisulphttc ahouUJ be avoided, or sulphur may prcclpit'itc on 
standing in warm weather ; as a safegimid. extra sulphite 
should be.* addnHil. the bisulphite ahouM be mixed with the hypo 
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Actloli: Focus til Lop* 


at or shortlv befon: tlie time of u«f, and tbo quantity added 
sbontd be caifdally mcaauncU- 

A standaril add fixtf, »nlteble for both and prints 

on gii*ti|?ht, bromide, or chlotobttimide papers, la; 

Hypo . ■ ■ - 4 gms, 

Srid sulphite (wibydr.) . 9o *®e^- 

Potoas, tnetabisul^te . sao gr. *5 giK ■ 

Water IP , . ■ • “o*- i.OoPe c. 

The solution should be cold wticn adding the metabis^phite, 
for width an equnl weight of sodium biaulphrte may be sub* 
stituted if prefwTtd, 

It should be noted that an add fudng bath must not be 
used for priating-oilt or self*toiiing papers. 

(See FtxtNc and Habdzsisg Fixbr: also Sodium Bt- 
sui,piiiTE, KvpOi and Stains,) 

Ac IdUy, Any solution con tainiog more hydropn iom than 

am found in pure water possesses the property of acidity, and 
C degr« ol addity is 

detertnining the concentmlion of hydrogen wns m the 

and b as a pH value ^per 

with blue litmus is a common test for acidity, an acid liquid 

givijiB it a reddish tint. Alkalies or aUuUiJiE substances restore 

the blue colgur* 

Acid* may be dehncd as oompgnnds of 
atom or atoms of hvdrogcu art replaceable 

metallic ebameterisdes, ^d the compound 

reaultifig iiom sticli jsybstitiitioii ia tenneo a salt. 

Actinic (fiTiWi genitiv^e o\ ^ 

sun). A tenn eoin^ for the '' chemically atbve _ constirtcnt 

of white Ught-that is, the bltte, idoirt 

which alone the enrly sensitivo materials were _ 

th^ days when practically all negative 

if not to red at least to all other coloo», light of almost 

every colour is actinic. In conne^ti with 

wlM^h are not usually to ^ 

retains its original meaning, and it » correct to speak 0l an 

onuig^ cr retl lifibt ks “ non-n^tinic^ 

AcUnIc Focus of Leus. Srt CiwOMATtG Asehratios Mul 
Tkxs. 
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Actinograph Afirlal 

ActJnagnipli (as above^ with I draw or wntt)+ 

Name ifiven by l ittrter amJ Driffield ^ the pioneers oJ flensit- 
ginetry [-i^Pp) nnd inventors of the li. iSt D. system of stating 
plate spwds, to an early type of estposure calculator devised 
by them. [See Exi’osuKii ; ExmsuAF. 

Aetlnfimefer (as above, with a measure). Any 

mslrrument which measures the Intei^ity of the light by 
pbotograpbic m<?aiw. The term Photometer (7,1^) fs some- 
tiniE^, but erroneously^ applied to such an instrument^ 
(See Exhjsi'Jab and Exposure MetersJ 

Adapter^ This term i5 applied to the btting which may 
be added to the back of a camera so that hi ms or plates may 
be employed aitematcly at wdh The " fUm-pack adapter '* 
\3 the tttcLSt usual example of this. An adapter may be also 
fitted for roll-films. 

Whepi using two lenses of different sizes on the same camera 
it is necessary ifithcr to have a separate cam-t-^m-front for each 
SuhSh or else, by the aid of smaller supptemcntiiry flanges, 
to screw the lens into the largtiat dange. These supplementary 
flanges are called adapters. There is a speciiil variable adapter 
on the market for taking leosea of diEerent siz;;!^. It ts con- 
Attucted on the principle of the ids diaphragm and opens to 
take the hack scrtiv of the Jetui op to the shoulder. The 
opening Is then contruclcd and clamped tightly, holding tfie 
lens flnuly in position. 

AdincUnie- (See Actinic.) An old term applied to red 
or yellow media for the dark-room window. No light is 
completely noo-actiiiic, (See Dahk :Eoom anti Sark Light,J 

Adurni, Obsolete trade name for nionocbior-bydro' 
quinone or mono-brom-hydroquinone. These were intjoduced 
by Luppo^ramcr in 1^99, and are more eticTKelic than 
hydroquinonc itself, and in particolar are less susceptible tq 
variations of temperature. iMono-chlor-hydn^quinone is still 
avaOable under the name chlorqiiiuol {9,1*). 

Aerial See Fog. 

Aerlol Perspective. A term used lo denote the idea 
of distance conveyed in a landscape, or a phctoRrapli of one, 
by the progri^ive lightening of the more distant planes 
This Ughtcuiilg is due to light scattered by the atmoisphere 
and by dust^partides and water suspended in it. and u-i more 
marked in a photogirtiph taken on a non-colonr-'sensttive 
emulsion thau on one takvn on a panchminutic emulrion usini? 

a filter. ° 
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AcrJal E^boEd^raphy 

AcriaL Pbotography. The histoiy of photo^mphy from 
the iiir goes back to 1^43 when attempts were made to take 
pboto^rapLis jmm non-navii^ahk balioDas. Nadar of Paris 
prexluced succcssfut phdtoi^niph^ itom a balloon in 135S, byt 
there was no real progress uattl fully controlled ainrmft 
emerged from the experinicEital stage, Wth the war of 10^4 
came the first attempt to tnake a Bcience of map-reading from 
the aitr Irk 1^15 the forerunner of the modem Air Foixc 
camera appeared. Systematio aerial sur\ti:ys of the sea and 
land were made, and maps of a new type followed. By the 
end of ifjiy we had a complete photographic survey of the 
whok' of Northern France and Flanders. 

After the war aerial surv'ey found fts use in peace. The 
Royid Canadian Air Force, for instance, was given the work 
of surveying large tracts of land. In six years 40,000 sf^uare 
miles JQ Northern Canada, almost Lnaccesslble to the ground 
surveyor^ were mapped, and much valuable mform.ntion was 
gained about the great forests, the Uiffereht kinds of trees^ 
and mineral deposits. In Australia the Government gavtt 
facilities for the HoyaJ Australian Navy and the iftoyal Ans- 
trahan Air Force to sun-'ty the great Barrier Reef from the air. 
In South Africa, Northern Rhodesia was surveyed from the 
air to locate copper* In this country" archaEoJogists unex¬ 
pectedly found themselves owing much to aeiiiU survey. 
Without interpreters all these photographs would liave gone 
for very little, and it is dn this comparatively new science of 
interpretation that the fighting services rely in war. 

When frontiers are closed, battle-lines bar the way, and sea 
approaches are mined, what goe$ on behind them can still be 
a target for the " shots of aerial cameras. The problem oi 
Interpreting these photographs varies according to what tho 
interpreter Is looking for. II it is a photograph of open country 
with 00 panlcular distinctive feature the interpreter may take 
some time to find it on the map, but it ia time which he can 
never afford, for in war Lime all his work must be done 
at full speed so that the operational stafi can ha%'e the informa¬ 
tion as soon as po^lblt. NatumJly he has to fcflow a great 
deal about map-readlug and surveying* The scale of every 
photogmph has to be ealculairtl to gauge the ajtc of every 
objt.'ct. The print must atso be otitfntatod. Btiadows arc 
useful, for they enable the interptetertofind the Nortls Uirough 
kcowinq the time of day when the photograph w^aa taken. 

Without shadows his task is more difficult. McicckrologiBts 
may have to be catted in tck tell him which w-^ay the wind was 
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A^riiil PliiitDgrflphy 

btowlny at tbe time—ttre directinti ol tJwj wiod is rcvcajpd io 
tile phjotdi^ph by MLOke or vfuvra. 

Types of sliips and aircraft musi be familiar to the inter¬ 
preter, but it is only after practice that he recogntBca a 
dny speck an the gronad as nn airplane: or a line a quarter 
of an inch loTt^f ojc a battleship. The scale wnrki-d uut from 
the foQii Length of the lens combined with Ibo licight at which 
the photograph was taken. The caiculation must be exact— 
a ^i?ry sntail error io the hei;?hi may entirely miskeid the 
Interpreter. Industrial plants are often hard to distingutsh 
one from another, and the lnten>retcr must know a good deal 
about them beforehand. The general type of Industry can be 
inferred from the height of the btiildings, and the capacity 
of the works from its ami sometimes from the railway 
sidings. But an uccuiatje estimate only comes with long 
practice. He most be up to all the tricks of camouliige. 

It Is iioportiint to photograph takers after they have been 
bombed aa well ns before, and the interpreter here lias ft new 
job—the recogoiUoii and assessment of damage. To the mao 
iti Lhe street an aerial photograph of the dam^c done by an 
air raid does oot iteein to show ¥ery much. Ten nunutis with 
an interpreter would convioce him how wrong Iks is. Tha 
hide in the roof of & fartory looks like nothing at all 
but the interpreter, knowing the aod kind of bomb that 
made the hple, can (pve a surprisingly accurate e^imate of 
the damiiRc it caused inside the factory itself. If he bos photo¬ 
graph!! of the target before and after being bombed, then the 
interpreter w ill spot inunediatcly the various changesp how¬ 
ever EtaaJl they may be, which tell of dcstmcfcloo. 

The two typos of camera mo^^t generally used by the R.AJF. 
take negativcii of 5^5 Inches, or of 9 x 7 inches. The first 
of thesfl nifty be provided with lenses of various focal Ic-ngths, 
from 31I inches to 30 inches* as well a tdephoto lens ; the 
socottd may have tensea of from 7 to ao inches focal lengLh. 
Shuttem arc speeded up to 1 /5iK^th fc>cond. In one camera a 
dabi-strip. giving details of altitude^ time* level, and veedcr 
countexp is photograp]!^ simultaneoiisly with the exposure. 
In the other cainera cither ft watch or a veedcr counter is 
photographed in oae comer. 

Tfifi cameras arc strongly inadu, and stana up to the bard 
wear and tpr that men and mocLines alike must endure on 
active aendee. Moslem aerial cameras are usindly butJt on 
the unit systom, so that if any part sliould become unserviceable 
it can be at once replaced. In a bomber the caincra is mounted 
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Aerl^ Photography 

almost in ttie of the airemft with its lens pointing 

through a bole in the flixir. Besido the observer^a seat ia a 
&witcti-panel from which the shutter-rnechanUm u opernlrd. 
By presHing a button the observer starts the camera, which 
goes 00 taking photographs at set LutervaK These itrc lisuaJly 
so chosen that successive pictures overlap* tbua allowing a 
complete mosaic to be built up. The conoct exposure is set, 
aiiiJ the appropriate colour hi ter is iuserted, before the aircraft 
takes off- Tliesie arts dono after the weather forecast has been 
givvon The ns? of Aim irtatifad of plates has done much to 
simplify camera work in the air, and enables matoriili enough 
for well over lOo photographs to be carried in the 

magazine. i # 

AnoLher valuable development has been the bcaUng of 
af'-rini camcras to prevent the cold contractiug tliu shutters 
other moving parts. In the past tfiitrc was often binding 
and jamming of the camenr at great heights. Heating aJ^ 
prevents condensation on the face of tlrie lens. InoFCase -i-a. 
speed both of the shutter and of panchromatic emulsion now 
stops moveoi-ent showing in photographs. Qear vertiDU photo- 
graplrs have been taken from as low as 200 feet from, aircraft 

flying at over 250 miles an boun . i_ 

The processing of Alms has also been speeded up by the 
use of a series of tanks : the Mcposcd film go« in at ode end 
of the tank and cornea out at the othitr, developed, Ajced, 
washed, and dried ready foe printing.. Printing is done by a 
multi-printer, using rolls of br<.uiilde paper which may be as 
long as a ttousand feet, and the plant can turn out 500 prints 
an hour from any negative. , ^ 

The ji>£fowtug f ratiicai points. wiU £w 0/ enfui? for iht 
phote^aphtc nvtdiot ifj 

Aerial photographs are divided into two mam classes^ 
termed respectively '' Vertical and Ohlii^ue, according to 
wliethcr they arc taken vertically downwards or at an angle. 
The vertical* or plan, photograph, although of incstim^le 
value for service or topofjtiiphical purposes, is, from the f^t 
of its perpendicular view^point, rarely, if ever, pictorial^ 
eklthough a aterececopic pair, taken with a few seconds intczit'uL, 
will often produce very Striking results, whioh should find 
favour w ith devotees ol stereoscopic photography. 

The obbqtne photograph, then, nury be token as the more 
geneialiy interesting to the ordinary person, and the mcHt 
pleasing results arc obtained when the camoca. is depressed 
botivceo 30” and 60“ from the hurLEontid. 


AerLoJ Photojimphy 


Tlie two mo in cOrtfJitions Ukety to afTcct photography am 
the vibt^tiun of the machine and ttie rapidity, or otherwi:^, 
or its movement rdatiA^c to the grouPd. 

At heights of i^DOo feet or more the Latter is so sniall as to 
cM for no special precautions : but vibmtico ta a more Serious 
matterr In the case of fiaistj cameras (obliquewhich is the 
only type an amateur is likely to use. It cod only be i;?omb.itod 
by VtcncUoess in holding. 

It k of no- avail to try to steady the camera by renting tlie 
arms ot elbows against any part of Uie body of the machine, 
or to press the lens ngainst the window of the cabin. Any 
such action merely brings the camera into closer contact with 
the framework of the machine, and so increases the amount 
□f vibration. Held clear of all parts qf the aeroplane^ the 
camera is to seme e^ictent insulted from vibmtioii by the 
body sjf the photographer, w^ho ac|s as a shock-absorber. 

In the case of a cabin machine, it is quite satisfactory to 
photograph through the window so long os this is re^isonabLy 
clean. Small oi dirt on it will be so far out of focus 

as to be quite invisible on the negative. The presence of the 
glasA L4 only harmful when the sun shmes on it: even appir^ 
ently dean glass will then scatter so much light as to maki? 
foggy degraded negatjvea a cerEuinty^ 

In OD open cockpit machine it must be Teraembered that 
tlie rush of air or slip-stream " from the prqpcIKera is very 
considerable, and pernons unused to llyiag may find their 
movements considerably hampnred when they leave tlieir 
seats, and forsake the shelter of the windscreen, in their efforts 
to hold the camera over the side. Tlie instrument must be 
gripp^ aa [Jghtjy a-s pc^ible* and the moru attention 
that is paid to holding it ngid and steady by muscular 
power independent of supports, Uie better the results ar^ 
likely tn bo, 

ExposuTes oi or ^ Jp sec, have been found to be short 

enough to obtain negatives reasonably free from blur and 
movement, no there k no necessitj' to employ the highest 
speeds uf a focaf-plane shutter ; as though the aeroplane may 
be progTcssing through space at a Considerable speed, its 
movement relative to tcrreslrial objectfi appears small, unless 
one k dying very low indeed. If movement shows in a nee alive 
it can almost luvariably be traced to faulty Imndling of the 
camera. It Should, however, be noted ihat in many simpler 
abutters the highest speed, though marked p^c, may in 
reality bo very much slower. The f^teat speed of a " three. 
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AeHM PLotogmphy 

spwTcti cvcrset “ shutter cannut therefore be lelitd upon to 
give even paiifiiibly sharp negative 

Tvpos of Irtstrutrjcnts Mosi Smintltr^lR a cabin machiiie 
any camem fitted with a sufltcientiy rapid shutter cart be 
used ^vith aome success, but it is to be noted that cameras 
of any type are extremely awkward to use unless they arc 
equipped witli some kind of direct-vision finder. 

In an open maclune conditioiis are more ditficnlt, and tbo 
rigidJy-buiit miniature, without bellows, is perhaps die best. 
On any lai^e camera the air-pressure is so great as to make 
proper coutrul of the insttument difiicuit, and CnuncrHis have 
been known to he blown out of their owner*!i liands. The 
wLiid-pressuru W such tliat it b* liable to blow in the bdlows 
of a camera snfficietiUy to cause part of the picture to be cut 
ofl, or even 10 ah at the lens off entirely from the film. This 
does not^^ however, occur with the ” one-fold bellows used 
on certain ty^pes of focal-plane cameras. 

Dtreet---vision viewfindeis are the only satisfactory patlcrrir 
either the concavc-lejis or the o|ien-frame types being sui^ble- 

With fast Svrtses. a ienfi hood is very drairablei but in an 
Open maebine detachable pattema are so likely to carry nw^ay 
that tbeir use is hardly possible. 

A position should therefore be chosen so that sunhght 
does not shine into the lens. 

The lens can slwrays be focused for infinity. Ihis 
Betting should be checked pericnlically. as vibration has 
been known to upset the setting of a focusing mount after 
a time. 

Hcighi and AimmpheF^.^Atmmphrn in largely a matter of 
climate and seasou. Often in hot weather visibility at 
modemte heights may be fair from the visual point of view ; 
but, photographically, hopelciss, ow*ing to bluish haze^ wliich 
may or may not prove penetrable by the use of a fUindiroinatk 
film and a deep filter, lu bad coses infra-red filmis umy be triEMl, 

As the intensity of haze usually increases with JitHght. it 
is, aSi a general nile* best to photograph from the lowest 
practicable altitude. 

In biking a ship, building, or some such promiueiit'object^ 
z^ooo feet is sufficient, although to cacompass a town, or largo 
area, considerably greater height may be requif^^ 

It ia often |>ossib3e to see nnd to ptiologfapb directly down¬ 
wards. even in nust^ when oblique work ia Impossible owing 
TO the Ihickcr layer of mist that haa to bo penetrated. 

E^fnfSHr$a»d I>elermiiie the ciposure by any 
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A*rtigrtiph Air Brush 

stfindxLrd meter, bi^rin^ In mind the upen nature of the subject 
nnd tatnl fib^nce of foreground. 

The *’ distant landscape factor in oTqnsiire cajcelatoTS, 
or in tahlcs such as those Included iiniier Expdsusle, will givt 
a satisfactory estimation- 

Devclopnient colh for no Special cpiniiienit except that tiaa 
time should be rather longer than umEJ to cotnpensate for the 
probably flat liiehtiDK of the subject, 

Si-e also 

Aeru^raphn 5i>c At A Brui^K. 

Air ar Air Bubbles. Air bells in the de^'eloper fre¬ 

quent Ey adhere with great tenacity to the g4?latiup him, and 
give tia^- to plsicca of less density than the Bnrrotinding parts, 
or even to clear glass. In developing a |JtsTit:, or a plate or him* 
in an open dish, it is advisable to pass the fingers 

over the purjace when first Cdvcfetl with th& dcvelpperp or a 
flkt. soft cainers-hair brush may be kept for this purpose. If 
a brush be uficd care mus-t be taken that ft is well vi-nshed 
after use and docs not come Into contact with any clivtoicaJ 
or foreign m,a I ter, which w ould i:^use streaks on the hnislierJ 
negotivc. In tank deveki-pnieiit of fUms, air be]la can fae 
broken by turning the rrel or by raiding and lowering it 
once or twice in tbc developer. The most cerbiin preventive 
of this trouble is tg soak the ptate^ film or paper in w^atcr 
before development, or t^clfer still, to use a wetting agent [f.v.). 

Air Brushk An instrutoent chiefly us«d by prafcs^^ionals, 
with wlii^di liquid colours can be applied as Sprtiy to enlarge- 
menls and prints. Air is pumpccl by means of a foot-blower 
threugh a chiiinber terminating in a fine orifice, the liquid 
colour being led to the openiog by a movable needk or fin* 
tube, wliore it ts con verb'll into a fine spray by liie i>last of air. 
A portable air brush, similar in form to a pencil, is known as 
the acfregraph. An air brush may be used in vig netting 
negatived and in paiuting baekgrouiads- Tbe principEe o( the 
air brusEi has been appUerl to the coating of ghisifr phites with 
emulsion and to the coating of paper with pholograptaJc 
pf'e|)ara4ion5. With propwr prccantioiis and suitnblD adjust- 
tpent of Uie fineness of the spray, it gives an even and not 
granulnr coating ; but allows of adjustment by which auv 
requircti degree of granularity can be obtained. iVn ordinary 
spn^y-producer, such is sold by perfumer*^ may be used 

to oEKit paper with gum hkhrotnatc mixture, or any thin 
wnsitivu preparation. 


Airgraph 


Albumen Proc^As 


The air brush is freciwcatly employwl by tleriK^th anil 
workets itt fabrics and pottery, DesRn* in mwiy colpiirs n« 
liown on with tlic aid of stencils, and the effects obtati^ a^ 
very beaotifal. Users of the air brush should note that the 
rubber tubinK used to cemiwct the brash and the ^ mnh 
cracks after a. iitm and causes leakages. Ihe best ^-nibto 
(uWng should be htted in its place and cammed from dme 

lo time for cracks. i, . i 

(See Colouping Photos baphs, also Beomidb Lai-cp.] 

Alrfimph. A wartime air service, based on mtcrofiUe 

tecliflique, introduced in May, mi. Iti 

between Britain and H-M. Forces m the Middle ^t, and 
•mbiiequenUy extisEded to cover many Other routes, iiie 
messages were written or typwl on special forms to x a 
ios.. and handed in at a Post 0(B«. After sortmg.thc^ 
forms were photographed on high-rewlu^ 16 mm. him, the 
RHluction in area being about 350-fokl. Tho wUs of exposed 
film, which cotild be procwsecl before or after arn™l. i«rc 
transpotted to their dcatinabtin by air. Prom the tmy 
negates special automatic enlnTgers prodiioed punts, 

5 j{ 4 ina. on bromide paper in the form of a ^tinuous 
^ i ns. wide. After processinB in autoiMtic nmefonts. the «np 
was cut into single Icitcra which were finaliy delivered by post. 
The serv'ict tIiscoDtiftued in i<>45- 

Albaila Finder. ScCr ViEWFlSDfiLR^. 

Amurncp. A coraplex organic subelarcir that ^ 

(Torn both niiimal tmd v^fgetablo somcM. 
purest fomi m which it can be obtaiiiEd li the whit« o( 

Its chief photorapbic ii5e was the prejmration ot aibijmen^ 
paper [q.vA. U mav be obtained conunerciany in a dry tom. 
which is convenient lor snch pnrjxHcs as the albynten 
itratum in process wdfJt- 

Albumen Process. An old process by whkU ver^- bcauUful 
latitem slides may be produced, Tlic pktes 
than golatinD-chtoTidc platca, but the dtlicacy o 
fineness ot the deposit and the transparency of the 
give it a high plaiT^ Gla» pluies are first ^ 

by btuslung ivjtb nitric acid and water, rawed m disitUM 
vratcr, and allowed to dry sponjtmuoH.'dy: ..l 

edged with solution ot indiarubber la benzene, ami coated ™th 
an old " abcfry-cofouiwl " collodion. As won w ™ !d“ 

set immoric in distilled water tiU all graasmifi* has duappe^.d . 
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it is then ready ioir aJbumeniain^. Take ja [at» c,Cr) ol 
the white of new-laid eggs, fnjm wfcjcb the germs have been 
and add gmdaally, with constant stirring, i oa* 
(20 C.C.5 of distilled water, to which 30 mias. ac.) ci 

gJacLil acetic acid have been added. Cover with a piece ol 
niDslin, or soft linen, and set aside for twenty-four hours in a 
cool plEuce. At the e^epiratioa of this time temovc the 
coagulatel scum, and filter the albumen, when it is ready ^D^ 
the iodiscr. 


Ammonium iodide 
bromide 
^Vmmonia ^ 

Distilled water 


. 50 gre. f 2-3 gins.) 

* 5 o [o ^gni,) 

. 35 mins. ( 1-5 c.cd 

* j or. ( 4 oc.cd 


Add this to the albumen,, and filter. The plate is coated with 
the Iodised albumen and drained, and n second coating ol 
albumen appli^. The plate is then allowed to diy spontane 
otisly, or by a gentic heatf the Latter being preferable. The 
plate is now ready for seusitifiing, and as in this condition it 
will keep indefinitely a stock may bo prepared. The plate 
are sensitised in a dipping-bath as in wet coNodion, the IoIIdw- 
ing being the senoitiBcr :— 

Silver nitrate . . + 4^0 gra, (37^5 gms.) 

XMfitilled w'atcr . « .10 oza, (150 c,c+) 

Glacial acetic acid . . , 1 0*. {35 c.c,) 


Dissol ve and add— 
JPotassjum icidide 


3 gra. (o-ii gm.) 


Shake well, allow to stand lor half an hour, and liter. The 
plates must be sensitised in yellow or cmnge hglit, and should 
remain in the bath Cor about haJi a uiinutE ia summer to one 
mLnate in winter. After sensitising, place La a dish of diSitiUcd 
water for five mlqules, wash under the lap, and dry. Plates 
thus pre pared will k^pp under proper cooditionsp fur several 
u'lTcks. The exposure^ which should always be to daylightp 
will be about 3^ seconds under a negative of average 

density. The developer is as follows :— 


Pyrogallul 
Acetic acid , 
Citric add 
Dii^tjlled water 


Xo, I. 

. 40 gia. U-5 gmsj 

^ r;. J3 mins. (4 c.C.) 

* . 13 grs. (i j5gras.i 

- . 10 Q£S. (soo c.c.} 
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Albumen- Gum- BJchmmtitt ProcM® AlbnmenlMd Pa per 

No. 4 . 

Silv^jrnitrite * . . i2 gfS, gma.) 

Citric acid - - . . 12 .. If35 ) 

Distilled water . . . i cjss, (loo cx.S 

For use add t^vq or three drops of No, a to No. i. Before 
devdopment ^we the film an edging of rabber solntion, and 
place in a dish of warm, distilled water (or one or two mLnutes, 
Place the developer in a porcelain dish, and heat gently by 
the aid of a spirit tamp to too* F. t place the exposed plate 
in the \iOt developer, and the image will gradually appear 
and gain density, this being acGeleratcd, if desired^ by tlie 
addition of moi'e No, 2, 'Fhe devtioper must be mamtained 
at the above temperatun?, although errort in exposure may 
be compensated for by using a dc velour of higher or lower 
temperature. \\'|icn sudcicntly dense it may be fixed in 
Hypo . . . ■ , I oz. (165 gms.l 

Water .... 6 ojips, [1,000 c.c.) 

or a 4 per cent, solution of potasium c\'anide. These alidea 
ittay be reduced or intensified by any of the ordinniy^ methods : 
though, for the latter process, mercuric chloride, followed by 
ammonia, Bives the most satisfactory tones. The image may 
be toned with the old Jtfi V bath, the following being a near 
equivalent f— 

i lypo, saturated solution . ozs. (100 c.c.) 

Gold chloride - ^ - 1 gr, {o-1 gnu) 

Or a platinum bath, consisting of a p 500 solution of platink 
cblaride, may be used. Alter wnahing and diydng, the slides 
wiD be ready for binding. 

Albumen-Gum*l]LchTqmaie Process. A method of direct 
pigment printing clo^y rclatctl to tiio gnm-hSchroirt&te 
process. Paper is hrst sixed with glue hardened by the addition 
of alcohol and alum^ and is then coated with a mixture of 
12 ports of albumen and 5 parts of gum mucilage (gum i* 
water 2^ in which a suitable colour is rubbed up. Biebromate 
is added to this, and the paper is coated, printech ^^d developed 
as for ordinary gum-bichromate (g.pj. 

Atbumonlstd Paper, Sensitisted paper prepared with albu¬ 
men and salt. The following short directions will give some 
Idea, of the ciielh^ qf procedure —Absolutely Irrah eggs were 
generally rKummended, but many professional albuinuni^ers 
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AlCD'hi?] 

prefcmrd stole aa giving a mtiTe oven and lualrotie coatitto 

Crack wh egg toto a *parate cup or nwasura before mixiiu 
the bulk, so tliat in case of the yolk breaking the wb^ 
^ the ^bun™ may- rot be spoilt, oot the of each 

of^bu^ue^ iMT-aiiei] egg will yield about 7 driM. (33 e.c.) 

Albumea , , .6 gis, (1730.0.) 

Anunanium or sodium cliloriile 60 grs. A 
Hecttfied spirit . , ,96 mins, (6 c.c.] 

Dishlkd water . . ■ ij d«s. {30 tel) 

Di^lvc the salt in the spirit and water, odd to tlio atbotnen 
“ BK-whisk for fiftuen minutes; allow it to 
settle aiid fUlent through a tuft of cotton wool, previously 
well washed With dtttillcd vratcr. This is sufficient l^r a Slire 

ani? paper by tiro opposite comers 

Md bniig the hands dose together, so aa to make the paoer 
W out in the middle; lay the middle of the paper orthe 
settee 0/ the albuinen. gradujUly lowering tlic ends tiU it 
rests on the When the papAr has jlcMibrrl fnr v 

b.bw„ „u, ^ S.ctS' 

lift the paper, and wet the bubbles with a canwl'a-hak hraJh ^ 

SL™™ seconda^noi longer. o?ih^ 

albumen will smk into the body of the paper—then^ridL^ 

'it comer, and suspend from two comenf to drv” 
between smooth rollers; and kwp 
fi«i lUbumtnised paper is made by coagulatlnir the 

first layer of albumen by floating on a mixture o^wo vulumea 
alcohol and one volume of water. The p^r (s now d 3 
and again fluted on the salted albumen.'^ He dbumenSSi 

« fSu iJtmS; S*to 

SiJS"7 * (See TONfNQ, aad uL) 

iSSS^R^SfSS 
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.\JcoJwL Methylated Alcohol, Xletliyl 

fermented fiacciumne $o4ution5, or any vinous fluid. There 
ate certain reco^ried strengths :— 

Atr$i^it(p AieoAal, whicli. as Eold^ may perhaps ocotaJii l 

nr 2 eentr of ifl,'ater+ Specific gravity, o-Soo. 

HetUjUd Spirit, B.P. ^U-cuhoi containing la pet cent, of 
viTiter In- votynie, or 14J per ckhI. by weight. It is 5a clegs, 
over proof. Specific gravity, 

fVqt?/ Spirit, JVtadu hy diluting li^-c v-oLumes of rtetiftt'd 
spirit ^ith thnse of water, aiid contains 49 j per cent, r f alcohol 
by iveight^ or 579 fier cent by volurnc. 

Qff^f ttMtl unJ^ Proof. A spirit of 25® over proof is 
of such strength that when 100 parts by voLuene are dilntetl 
^vith \¥Hter until the mi;?ctiirc 15 of proof " strength^ 1^5 
volumes of pt'oof spirit will be prixluced. A mlxtiLrc dceclibed 
as ^5® under proof is one of such a strength that each 100 
volumes uf it contain 75 volume* ol proof spirit 

AJcohol^ xMethylnted^ or methylated spirit. This h 
rectified spirit to w hich variotis sut^tances havtf been added 
to fender it undrinkable^ in coosideratjon of which the Excuse 
authorities allow it to bo sold as a fuel without being subject 
to duty. At the present tmin the additions in question con^st 
of 10 per cent of crude wood spirit, onc-ejghth of l per 
cent of minoroJ naphtha, from | to 1 per cent, of pyridine 
(which an exceedingly implea^iant ta.*te) and a trace of 
methyl violet to colour it. The naphtlia appears as a imlldness 
when water is added 

.Methylated spirit used to be recDinnietidcd for acccicratiiig 
thy cluing of negative* mid prints, but the modem spirit 
contains oils wliich arc liable to he predpitiitod in the em u hu m 
when the spirit is mixed wnth water. Its use kur this purpose 
is thureiorc to be avolde^I. 


AJcotiol, Methyl. An alcohol containing CW, 
ordinary or ethyl alcohoL and therefore having the formula 
CH^OH, is a chief oonstituetit in the crude wood spirit 
used for mixing with ordinaiy alcohol for the constitutLon ol 
the methylated spirit of conimerce ; when pure, methyl 
alcohol has not the characteristic taste and smell of wood 
Bpirit^ but rather resemblea ordinary or ethyl alcohol. Its 
spmfic gravity is and it boils at about 65* C. The 

pu rifled coiDiDCTciai mctliyl alcohol may be used in most 
ca^ as a substitute for ordinafy alceJioh'bat the crude wrood 
spitii is generally a le*5 dcsimble material to nise. The main 
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UM of methyl alcohol u In ccmcentrat^d dev'olopera, where it 
serves to keep the developing iigent from pineci|jitating ouf^ 


Aldehyde^ A subsbioce derived from a cartK^^rvlic ^cid 
by romovai of one atom of oxygen. The only aldehyde of 
Hpecinl ititcT^t in connection witii photography is Uie alcWhyde 
of formic acid, which is sold as a 40 per cent, soIntEOn under 
tlic name FokuauN, which see. 


.-Ueiho^cope truths and trE^YirJiit^ [ look at), A de- 

vice of SEgiior J?onti, of Venice, in which a large single lens is 
tiMfi in looking at a transparc ncir o r an ordinary pcKitive. The 
principle involved is exactly tlir'at of the viewers 'now sold 
for looking at prints or small traEtspar^Lcies. See Vmwi^R 


AJ^ebrn. Generalized arithmetic in which letters are used 
in placo of dgnres. As a certain amoutit of information 
chiefly in connection with lenses and optjos, is presented in this 
book in the form of algebraic formniir, a word on their use and 
interpretation may not come amiss. 

Jc is hrst essential to grasp tiiat the letters in a formula 
Enean nothing m thcmselvi^. Any formula is meaningless 
even to a mathematician, until explicit meaning.^ Itavo been 
allotted to the letter; compr^d in it. Eveiy formula is 
therefore accompanied by a careful deflnition of the 
involved. ■ 

fondly, an nlgobratc formula apparerntlv indiEnates that 
vnnou^ letters have to be added, multiplied^ Or divided This 
taken hterally. is also meaningless: cjtcept farmahv arith¬ 
metical operations caEinot bn carried out \vith Ictlcn Tin? 
formula actually meani that if. in any practical ca^ the 
corresponding ^res am sul>stituted for the %ariDus letters 
carrying out the arithmetic us Indicated wlU provide the 
required answer. * 

d^t^nce frotn lens lo paper fs (n + j)f. atui Uiat »^inds for 
^ flmtanee we wanted to 

know l^tarBiiig 5_ diameters with a 3-inch bus, thelei^to. 

1) X3-6X3 - Itt inch® ^ 

rhe point is tliat the formula gives, in avmbolic form, the 
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answier^ inot rfwrcly to one, but to ev^tv conceivable cotnbitia- 
tion of viLJu^i for magnificntiDFi and focaE len^i; it is a 
" pott^^i " answer to ivery problem of this typCr 

To avoid confusion with the " * ", tlic multiptication 
tiRn " X " is seldom used. If d and t are to be mnltipllerl 
t^etlfccr, the farmuEa will resul " ab not ''a x b'\ Addi¬ 
tion ^ 3 ubtractioiiH and division lire indicated -exactly aa in 
ordinajy arithmetic. 

If a lettiir is to be multiplied by itself [as / x or 3 x 3}, 
it is never written aa " // ", but " t ' / sqiaared 

Mole, however, that 'V* " docs nol mean / K / I it ta toad as 
"/ two", and the " s " dimply *?rve^ to distinguish this / 
from other /“s in tlic same forraula, /j ami /^p tor ez^mplc^ 
may stand for I lie focal lengths of two different lenses. 

Brackets often appear in a formulaH and it is fata] to ignore? 
then]. Their meaning i$ the obviona one ; everything wnthin 
a pair of bracketa must be treated as one unit. 4 -h ^ ^ 3 
tiinkea 4! ; (4 + ^ 3 makes 

Units arc often not ^pecUiod ; if / is denned ajinply as the 
focal Length of the lens," are we to take the focal length in 
centimetres, as engraved on the mount, or do we have to 
coavert it to inches drat ? The answ'er is that it doesn't 
matter, but the unit chosen muat be kept to lor all other 
lengths involved in the lortiiula, and the dual answer, if a 
length, will be in the same unit. Unless the formula is 
specifically de^dgned for them, wJsen wc shalJ read " f ii the 
focal length of tlie lens tn tiKAis/- the use of mixed units will 
always irad to wrong answera. 

.\lkai|. Strictly, a soluble hyiiroxide^ The name is 
also applied to salts which give rise, in sotutian, to a pre- 
pondetance of hydroxyl over hydrog-cn iojiSv Alkalies tum 
litmus pafXT blue which ha^ been reddened by an acid. They 
precipitate certain metals from solution os oindcs or hydr¬ 
oxides, Their chief charactcrisiJc, however, is their 
readiness to react with acids to form salts. The mineral 
alkalies are the hydn>xideso[ potassiuni and sodium, KOH and 
MaOH, aLw ttie hy^oxides of csermin rarer metals, notably 
lithium. Ammonia NHa, hydrazine NiH* and some other 
organic substances, are jMwerful alkalies. Solutions of such 
^3ts os borax and the alkaJine carbonates show nlkahne 
properties owing to hydrolysis. fSee AciPfi, Acidity^ and 
pH Valw,} 
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Altlni 


Alltnllne [>eV'Cloprnpat 
AlkaJIae Davtlopmeot. See Development. 

AJpLne PhDE{Hlt*^pbyp pbn^e of cwtem^work is now 

regularly practued by the i^rcat namber oE touristy irho 
visit the Ajpine regions ever^' >*ear, and the who carry 

oumeras will find tliat spcci.il conditions may govern Xhmt 
exposures. An exposure meter shoidd be carn^ and used 
itt imy and an c$snntial for good Alpine or 

mountain scenery ta undoubted Ly a caniera to tthich a long- 
fociis lens may readily be adapted. This will be found 
absolutely necessary Ef any foreground is to be shown with 
distani moLiUtanis behind, iJ tlie orduiiiry *ihort-focus Inn a 
is us^hIk the distant peaks will appeir miserably suiaU: hut 
by retreatiug a littiDe farther away Irotn the bridge, hut, 
pinc-tmc^ or whatevinr tl^e roUAtitutra the foregtxmnd, and 
using the long-focus leus^ the background of hitlA wiU be shown 
in very much truer proparbonB, The human eye is not a 
wide-angle instrument. The second thing essential Is light¬ 
ness, ^liniature cameras have their advantage hero. On it 
Jong day's climb every additional ounce will tell its taJe, 

As regards expMure* tlie great tiling is not to Over-tspose 
above Uic auDw 4 iuc, nor to utider-iyqsose beneath it. The 
exposure required at an altitude of eo^doo ft. fnr mountaiiis 
perhaps ten mllea away is so extremely rapiri, that it i$ apt 
to lead one to forget that dovro in the valleys, amid dark 
chalets nnd pfnc forests, very different conditiims prevail. 
Panchromatic films or plates, web bached, should be used 
far neatly aJT Alpine work, and a light colour-filter will be 
needed if the j^adatJons in snow are to M rendered pn^pedy. 
To prevent slight los^ of detinilion due to the ultra-violet 
light that is 50 prevalciit at high BJtltuac$, and for which 
Icns^ are in general not fully corrected, a IJ.V, (ultra-violet) 
filter should be carried, especiuJly for miniature GUneras, 
This provides correctjcti enough for a tieep blue sky ; the 
yellow filter should be reserved for occasicms wheu kight 
over-coiTcction of the sky is perEnisBible. (Utt should be 
mkcEi not to over-devciop negatives oi alpine subjtcls. 

AJurn. Under this unme a series of important double salts 
are classed. Th«c salts are charactensed as being double 
sulphati^ of monovalent and trivaleot metois, crystallising in 
octahedra, and contaiumg 24 molecules of wiiEer of crysullisa- 
ajid have therefore the commou iorrauia 

34 HjO. Tlie principal alums are ^mmouia jdui^ 
20 


Alii oil aiiiin 


AluiniflJLlJTt Sul-pluslic 


rhm me nluiUp potiish aJiiEU Aod ifthit Alunir Tlic term 
" alum/' wtitbout qualificatioii, al^^ys mcan^ potaBh alum, 

Aiufn (Fr., " Ital., <fi 

AmmQHiam : Ger.* Atnmomaknl&nn)^ (NH^fjSOiAlilSOj j. 
24HjO -906. Solubility of cr^^tals : 1 iti 12 of water at 50 I** 
1 in 0.5 of boiling water, 1 in z of alcobol. 

Chr^mt Alum (Fr., Alan de Ital. Aiiumf di Cm»o ; 

Gtr., CWr«d/a:i»J+ KjSOj. Cr 1(^04)Z4H,0 ^ 

purple crystalline salt, solubility S2 in lOO of water at 7/ 
Lnsolubte in nIcohoL Ita solntioji pttrptc by rcUetted. aon 
reddish by tranajuitted. light. It is commonly used to harden 
the Oitmlsioii of plates or films [but not papers)^ ti* prev'ont 
retiekiliiticin and fftUing. (See Haiipjeniko Stop Bath,) 


PofiisA At»m [Fr., Ai»n : ItBl,. AUume Ger., 

AJaun). K.SO.AltlSO*)^. Z4H.O«04?- Colourless c^^tals 
used for rejiflcring the dims of gelatine less hable to nuJcnaJiiical 
injury, bv liardening them^ and also cleats them from staina, 
(See CtF/AHiNti BATii.) Alstj used in Ute hypo-nlum tetnng 
bath. (Soe TofsiftcO Soliihtlit>- of crystals; 9 5 in joo at 
f*5* F,* zfiq in 100 of boiliriR water. 

Iron Alum. {Ft. smn d9 f^r : Allnm^ di fjtrro : tier. 

Eisenaimtn) Fei(S04)|[NH*l|S0j 14 K|0=9*4. Gmy-inauve 
crystals fortning a yellow solution. Solubility of crystals, I4 in 
loo of water at 63'^F- 


Al umifil Lim (Ft- and Ger-* 

Al=a7, A silvery white metal, formerly obtain^'d pnnclpiOly 
by reducing the chloride uith sodium, but now by the reduction 
of the oxide, ftiujnina, in an electric furnace. It ts used for 
kna mounts and camera fittlnKa on account of its lightness: 
its wclEbt, bulk for bulk, being less tlian half th-it of the 
brass previously used^ It has also been used as a substitute 
lor magueflium in flashliglitj and has been suggested as a 
meaus of precipitatirig silver from residues, (bee 

LIGBT^) 


Aluminium Sulpbuic iFr., S,ii/<iU dWuwiiNiifw. . 

Sol/ata tli altinmnia; Cer. Al, W,),. 

iBH.O fs fortned by dissolving aluminium hytlroxide 
in v^lphuric acid* It baa been ftuggested as a suhirtitute for 
the ordinarv aud chTonie alums, for hardcniitg negatives au 
priots, and in cmnlsioii-making. 
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Amber 


Ajnmaiiia 


Amb*r (Ft,, Ambra ; GcTip £rfdr«rr Anther^ 

BtriiMltin). A fos&U itssin from iui extinct species of pin» 
It is used for preparing a vaTEtiah. 


Ajnbrocype. 

positive. 


An American gyitonym for a collodion 


Amidol. 3-4 dianunoplienol hydrocliloride. OH(C4H,) 
NM,HCI),= t97. Synonyms, djaminophenol, dianal, do)mi 
Developing agent of extremely high activity. Watkins factor 
rj- ptodoeing a normal developer by the addition of anlphite 
only. \\Tiite or light grey crystalline needlts;, readily turning 
darker by oxidation, but «-iIl keep almost indeJinitcly in bottle 
wii* cork sealed in with wax. May be ns«|. howei-cr, even if 
It has turned quite dark in storage. Soluble in j times its 
weight of water at room tenrpemture. but is rather less 
in solutions of Sodium sulphite. Its solution oxidises so 
readily that the developing solution must be used witliin a few 
hours of being made up. but it can be stabilized a little by 
adding a trace of metol or hydroquinoue. Amidol gives very 
httle fog. and has been recommended for tropical development 
It 13 the only common developing agent that wilt develop in 
acid solution, and it will also develop in tlie presence of hypo 
making a combined developer and fixer. Gives pure h ia^ 
it^c. and is used chiefly for bromide p.aper. it Ims the dk- 
advantage of s^ning fingers and finger-nails an intense brown 
Does mt readily stmn prints, but when it does the stains are 
blue-browTi. (See Developmxht and BKOumg Paper.) 

Ammonln (Pr., Ammomtuiuf: lUi., .Immimiaat ■ Gcr. 

A mtna,„ak, Sa/wwAgw*/), NH,= i7. An ex- 
twwely volatile pungent gas, very soluble in water, with wych 

alkaline ammonium hy- 
droxide saturated solution, known as fmirSv 

m«w.>«far /ow,«,mtrr or " Sfio ammonia/’ has specific Rialitv 
and contains about 308 gms. of ifi| pJr litre, 
crotrated ^lutioqa lose ammonia rapidly by evaporation and 

s^-nmoniL carbi^ta! 

Med 

U moElero practice it k used occaaim^y in wa™ tonl 
developers, also m cblour-eim processing. foAype.^'^.^tiSlS 
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AiTUKioalutii Bkhromute .\mmtialiiii] IpdJde 

rilmg, in hypa-elumnalDrs, and in gc:ncml when n ini Id or 
votatiJe ail^i is wanted. 

Ammdriium Blchrdmste Bkhri^maft ; 

Ital., Bicromato d*ammotiiam /Cer., 

(NH4),Cr|Ot=e5J. Often used in preference to the po^- 
sium salt in plioto-mechanical printing, and for the Rum- 
bicJiromatc process. Six parts replace seven parts of potas- 
sinm bicJimmatc, with tht aU^'antnee that a io [jer cent, 
scilution does not cr^^stallizc out in cold weatlier. (See also 
Carbox and Oil Pkocksses.) 

Anunotiitim Bromidii (Fr,, /irofiiiri'ir ItaL, 

/tromiiro d'atHmmio; Ger., f^rf’JvmpnPMCP'AftPPH]. XH|Br»9S. 
Its ckiel use b aft a restrainer particalarly in the produc^ 
lion of warm tonss by development, but it is sometimes used 
in the preparation of getatino-bromide cmuhnoiin SbouUI 
not be used in alhaline dev^opers as a substitute for potas^ 
Hium bromide, owing to lilieratioa of ammonia. Solubility : 
i in I o| cold w-atcr, t in 13 of alcohol. 

Ammonium Carbonate (Fr., Carbatta/e d^ammmuoifut : 
ItnL, CnrboHu/o d'amm^iatia; Get,, ,^i3aiiw?«i»ppnrdriw>jtu/, 
KfjkJtnsaures Amntoniak). A mixture of aminoninni bicar¬ 
bonate {hpH4)HC0a and ajnmonium carbamate N'HiCOiNU* 
in equimolecular proportionsSs M,W. = 157, Wliite waxy 
lumps or cnbee, smehing of ammorLia and developing a crust 
of bicarbonate on exposure to air. For photoifraphic nse, 
buy " rcsnblimed cubesi,” and scrape away all powder before 
weighing. Decomposed by heat; all ^IntiDns mu^t bo pre^ 
iwred with cold water. Used as aLkaii in warm-tone developers 
for filJdes^ and Sometimes also for papers. Solubility : over 
40 per cent. 

Ainmonlum GbtorJde (Fr., ChSoraU d'anwiCnimfi; Itah^ 
Clorjdrulp d'ammoniaca; Get,, 

Synonyms: ilnriale of Ammonia, Hydro- 
chlorate of Ammooia, Sal-ammoniac. It is piinctpally used 
si3 an addition to a fixing-bath, to accelerate hxation. 

Rapid Prcxzessiwo.), And m selenium toners, (See 
Tdming,) Solnbility : j in j of colil ivatcr 1 in 55 of alDohol. 

Ammoidurn Hydroxide. See Aw box j a. 

Ammoaluiri lodJde [Fr.» fodur/Ital., fvdvra 
d' 4 immQnw ; Ger.^ XHjI = M5 
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AininciiLtucii Oaialate AinpliltyjM 

QLikm^ i(Hli!sc<l cotlodion. Sfllubillty : over 4 in Bof wntet, l io 
4 of uldobol, 1 in :2o of ctlujr, and i in 20 o£ iiicohol anti etlier, 

Ammuoiuttt OuLnle (Ff- OxaJui§ Oisa- 

Somi?tlmL-ii used tor prcpniiug paper far plntinotypc pntitijtg. 
Solubility ; i fn ^ J of cold water ' iiuolnble in akohol. 

AmniDEiiiini Fersulpbi^te (Fr.. a , 

Ci'ET,. iffberscHwf^iitures: AmtKOtttam}^ {NH4)jS|Op^2iS. 
Di*comp<^cl in hot water or oti expo^uTc to inoist air. Dry 
salt keeps wuH ; solutions decompo^ in a lew days. Solu¬ 
bility : I in s o[ water. Used in photography prirLcipahy as 
a reducer. (See KkDUCTtoK.) 

Ammonlum Sulphide [Fr.^ $ tifute d'atriftwHidi^ue ; ItaL, 
; CSW,, .^inifWMiHfn¥ri/j'fd, or, Schwafel- 
eintmouMfipi). (NH^)^S«6S, Synonym: Sulphnret of am- 
moniii. Preparctl by passing sulphuretted hydrogen through 
am monia ^[ultDii untd the gM ct^iw to bc ab^rlisd. It 
can be used in the sulphide toning process and us cdJW 

used in intcnfiiUcation to darken the white image 

obtained by bleaching the negative with mete uric chloride* 
A caution ia necessary os to ttie nse and storage of this in any 
Tuom where sensitive materials of any kind are kept, as the 
%'ii.pour!t may act on the sensitive surface. li an amount of 
ammonia equal to that originally used Is added alter saturation 
with suLpliuretted hydrogen, ammonium hydrosulphide is 
formed ; this is oltcn preftTrL-d, 

Aminnntiim Thlocyairatc [Fr., Snifocyanurc ^'ampMeuzifin ; 
ItaJ.p HeAannro, or, Soif^antrro d'Ammomn ; Ger., ^^evfaN- 
fnvi^jeiliunv]!. Synonym ; Ammoninm sulphocyanide. XH^CNS 
-176. Used in toning geUtiito-chlotide printing-oat papers, 
and has aisa been recommended as a hxlng agi^nt instep of 
hypo. It is a very deliquescent salt^ soluble also io aLoohol. 
(Sec Toning.) 

Ampbltypc on Iwtb sides, and an impression^ 

as of a A endous pix>ccsir which was invented by Sir 

John HerscheU who thus dKcriliea his method of pracalure :_ 

** Paper proper for producing on amphitype picture may 
be prepared either with the lerro-tartrate or the fetro-cltmte 
of the protoxide or the peroxide of incrcury, or of the prot¬ 
oxide of lead* by using creams of these salLs, or by successive 
npplicatioii of the nJtmtes of the respective oxides, singly or 
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AmphJlj'pe 

Irt mixture, to alternating with ^oliatioias of ttun 

ajumocLit>-tartrate or ammonio-citrato of iron i the latttn 
sdation being U-^t applied, and m more or icss exciats. Papei 
BO prepared aud dri^ takes a negative picture in time vaiyiitg 
from hidi^jiji-bour to flveotrsiJt hi^un, according to the inUJUSJty 
of the light; and the impression produced varies ia apparent 
fqrcCp trom a faint and hardly |>erceptible picture to one of 
the higitest conceivable luJness and riehiicas both of tint and 
detadp the colour in this case being a superb velvety browa^ 
This extreme richness of e^ect is not prodtiwl except lead 
be prtssent* either in liie ingredients used or in the paper itsell. 
It 13 not, AS origiiiK.]Jy supposed, due to the presence of tree 
turtariE acid. The pklurts in this sUte arc not pcrmanecit. 
They huie in the dark, though with very different deirrees 
of rapidity, some tcspeciAlly U free tnrtaric or citric acid be 
present) in a few days ; white otlitrs remain for weeks unim¬ 
paired, and require whole years for their total obliteration 
Bat though entirely faded out in appearance, the picture is 
only Tendered cloriBant, and iiiay he restor^^ changing its 
character from negative to positive, and its colour from 
brown to black [in the shadow), by the fo!towing prtxxss:— 
A bath being prepared hy pouring a small quantitv ol solutlcui 
of pemitrate of mercury into a htrge quantity of water, and 
letting the subnltrated prccipitiitc subside, the picture most 
t^e Immersed in it {carefuHy ami repeatedly clearing off the air- 
bubbles), and allowed to remain ml the picture (if anywhere 
visible} fs entirely destroyed, or. If faded, till it is jndged 
snfbcient from previous experience ; a term which ias often 
marked by the appearance of a feeble persitive picture of a 
briglit )'«IEow hue on the pale yellow ground of the paper, A 
long time ^several w'eeks) is often required for thi^, but heat 
ncjceleratefi the action, and it is often complete Ln a few boitcB. 
In this state the picture is to be very thoroughly rinsed and 
Jtoaked in pure wntm water+ and then dried. It is then to be 
W'Ml ironed with a smooth iron, heated so as barely not to 
injure the paper^ planing it, for better security agAin-vt 
Scorching^ bctw^eeti smooth clean paper?. If, then, the pri^ess 
has been successful, a perfectly blnck positive picture u? at 
oncts developed. At first it most oommonly happens that 
the whole picture is sooti* or dingy to i^ch a degrt* thnt it 
is condemned as spoiled, but on keeping it betw^cen the Icavw 
of a book; espccikily in a atmosphere, by extremely 

slow degrees this dinginess dLaappeais; and the picture 
disengages itself w^itiii contifiually liicreaaiiig sharpness and 
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Amyt Artstate Anaglyph 

and acquires tlie^xact effect ol copperplate eaffraving 
on a paper more or less tinted with pale y^low." 

Amyl AcdLiitf^ (Fr, , Ac^lai^ d'&myU / Ita]., d^amiie ; 

Gerrp A myiacetni ). CH ,COOCj ^ == i jo. Sy non^Tn : Esse ace 
of Jargoiiclle pears, A coloai-le^S liquid with a frwity smell. 
It is insoluble in watcr^ but soluble in all proportions in alcohol 
atid ether, ll boils at 148" and hums wLtli brilliant Uanie. 
It is used as a solvent in the preparation of ccUuloid and 
celluloid varnish, A good vamiah for application cold can 
bt' made by preparing a j per cent, solution of celluloid in 
amyl acetate. The celluloid may be old filins with the gelatine 
removed. [See Vakxjsh.) 

Auagtypbp Amiglyphn^cope (ni^iii. In tiie »nse of back ; 

I carve). A means of producing srtcrecacopic cflects 
due to MM, Louis Lluco^ dii liauron and D Almeida, One 
picture of the fitercosCopic pair Is printed in red and the other 
m a greeiush'bluo—at any rate, the tints must be nearly 
complementary r As both impressioiig are superim posed on 
the same white paper^ and the tivo unlike pictui'cs cannon, 
exactly coincide, a somewhat confuted double imn^e results. 

If this anaglyph be viewed by the anagk^hoscape_a pair 

qf spectacles, one glass of which is green and the otlier red- 
each eye sees only one element of the two ccjloured atcreogriLms, 
and a stereoscopic ctfect is produced. 

The principle of the anaglyph is applicable to stereoscopic 
projectioa with the optical lantern. According to one method 
the twp pictures of the atercOiirrapbic trmisparency arc projected 
upon the same screen hy means ot two lanterns, but in the 
optical path of each larLtem there is interposed a coloured 
gUiss, the two colours being complementary to each other: 
the double and confused image on the screen being viewed by an 
anaglyphoscope, having glasses of carriespontiing colour, the 
stcteoso?pic effect is obiairtedu For projection purposed. 
De la Blancb^fe used blue and yellow glasses, P'Almeida and 
Ereahwater employed copper ruby and signaE-greeu. Gold’ 
pink and a yellowish-groen is a good combination, A rough 
test of the suitability of any two colDure<| glasM m the giving 
of a maximum of opacity when superimposed^ but with the 
effect of great trausparancy when one of the glas^ covers each 
c ye. I n carrying out stereoscopic projection by the anagk-phic 
methul it 15 desirable to cut the lantern glassy and the glf^ses 
of the coloured spectacles Irom the same sheet. AnoglyplM 
have been produced from time to time as Ulustrations of 
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AnaEnD rpTiDl^A Lctis of VI*w 

topical events in weekly jaumals fvtid 31 m> u?£cI with striking 
Hucces for the projection of shadows of fieurell in. nfiotion on 
a stage screen^ the shado'A's being cast by two adjacent spot- 
lighta, one red and tlie other green, placed at the back of the 
stase. 

Instead of using comptementary colours, the prnperti® ol 
polamcd light may be used to present one picture of the 
stereoscopic pair to one eye anfl one to the other. Various 
methods of doing this have bctin suggest^, but the Vecto- 
graph ^Lppears to be nearest to reiUmtioii on a comnieiriaJ 
scale. In this method, one image is printed on eacli aide of a 
film on a Special polarizang ba*e+ which has the property that 
the light on oEie side is polariaed in one direction, whlle^on the 
other side it is tMilarized in a second direction at right angles 
to the first. The film is tlicn backed with a metal feed sheet, 
and viewed through spectacles the 'lenses” of Avhich ate 
analy^eers witli their axes at right angles. Thus each picture 
is only teen by one eye, and the required stcrcoscopk ertect is 
produced. The process is as applicable, it is claimed, to 
lantern or cine projection as to simple prints, and a point of 
considerable importance is that, as the viewing spectacles are 
vcrtually nncoloured, the Vectograph process simld prove 
appbcable to photograplis in full colour. 

Sea also Stk^heos^iopic PnoTOGstAHHv^ 

Anamorpbote A lens which contains a cyliniirical 

dement, and therefore distorts like a cylindrical mirror. 

Aimsti^rnui ; Anastlgniayc in the Sense of back, and 

a dot or a mathematical point). A lens should be 
saUI to be anastigmatic'—or simply stigmatic wisen it refem 
every point on tlie scene accuratclv to a corresponding point 
on the plate , bat in practice the terms are used as signifying 
freedom from that aberralEon called astigmatism. {See 
Astigmatism and Luss.) 

Angle of View, or View An'jjic. It sometimes desired 
to know the angle of \'iew includwi by a lens when used on a 
plate of given siri!. There exist I wo conventions with regard 
to the angle of view, some basing it on the diagonal oi the 
plate and some on the longer side. So long as no eonfiiMn 
arises, it is immaterial which convention is adopted. The 
angle in either case can be found by dividing the longer side 
(or diagonal} by the focal length of the Icn^ and referring to 
Ihe following table:— 



.\iigle oi VJfew 

^orhtJ^abi® qf AycLEjj tncluded by a Lems. 

~Ani^ tufludi^ 

'58*^5' 
57 ^ 37 ' 
53*6' 

48- 27' 

47“ t 5 ' 

46" 24' 

46* ir 
44“ 23' 

41 -7' 

36's*' 

aS* 4' 

18“ 36' 

14* ao' 

Examplti —^Vhat angle la iodudod by 4 to-in, kaa on « 
plate the diagonal of whkh is 12 ins, ? i24'tOKi>2(i, and 

agairtst thia we find 61^ 55^ 

When comparing tin? aiigk?^ of view of two oiineras making 
negattvci of different shapes, neither the longer side nor die 
diagonal £s a very stisffictoTy basis of r-ompirison. In such 
casca the df a square iiaving the same area as the 

negative should be taken. This can be found by taking thii 
square mot of twico the area of each negative. The following 
tabic {a} the actual diagonal, and (h) diagoniil of equiva¬ 
lent square, for the most usual negative siircs. 


1# ie^ uutir 

»r lau. 

iv Muns. 

2-67 

106* 16' 

t-t33 

S'5 

102'^ 43" 

I-10 

a-33 

98* 30' 

l-oo 

2 25 

96* 44' 

0^9 

2-0 

90* 

0‘875 

1*73 

82" 

o*S6 

1*67 

80'33' 

0S3 

1-3 

7a* 44 

O+M 

I-3B 


<1^75 

r-25 

64 

0-67 

1-20 

61" ss' 

o-s 

tl7 

6o* 30' 

0"33 

I'M 

39" 28' 



X mm. 
24 X 3^6 nim- 
X 40 mm. 
3x4 cm- 
4':5 X 6 cm . 

4 H 6*3 cm. 
6x6 cnl. 

X 2i in. 

2 i X Si in. 
3 * X 3 * m. 
3 i X 4 iin. 

9 X t2 cim 
4 X 5 In, 

3 i X 5 l m. 

4 f X 6* in. 

6| X in. 


34 mm. 
4j 4 mm. 
49 nun, 
jO mm^ 
7*5 

7'6 cm. 
d*5 cm. 

J '2 in. 
3^6 in. 
4-31 in. 
5*35 In- 
r5 cm. 

6‘4 in, 

6-S in. 
S«5 in. 
107 in. 

2fl 


J^iag-^uw^s^u 4 iyr^ 
34 mm. 

4 f -5 mm. 

47 ■4 nun, 

49 mm. 

7-35 cm. 

7^23 tm. 

cm. 

3 3 in. 

3-83 m. 

4'18 in, 

5 53 in. 

14*7 cm. 

6 33 in. 

6-1 in. 

7^5 im 
10 3 in. 






Angle of View 

ExwfffpU :—Whkh includes the wider an{;lc of view, a 
-1 X 6-5 cniv camera with 7 5 cm. Jena cr a J-plate camera with 
5 1 -in. len.$ ? Taking the third column, and dhriding by 
ft^jcal length in cadi case, we find 7-21—7 3=io^^5 for the 
V.P. camera, and 5-125’^51=0^35 for the 1 -plate camera. 
1 he former thtnrcfQre mciude^ the wider angle of view. (See 
Soret^s table above,) 

It should be noticed that a lens havitig a locaJ length 
approximately the same as tlie diagonal (or diagonal oi 
eqiuvalcnt square) of the negative is considered a lens of 
*' ni>rmal ” focal length for the size of negative In qucEtion. 
Lenses of shorter focal length are said to include a *' wmle 
ongre/^ or arc called wide-angle lenses/* while those of longer 
focal krngtb are *' narrow angle/’ '* long-fbcmi/' or possiblv 
"telephoto/* 

The angle of view ma^* .also be determined by a simple 
geometrical method. 



Draw' a straight line A a equal in length to the longer side or 
iliagonal of the negative/ bisect this at c, from e cS^w a per¬ 
pendicular l> c equal to the foi^ length of the JenSj, connect 
A j> 0^ then the nnglra included by the leits is equ^ tn the 
angle A n Sp which may be mea^tirm by lajdng a protractor 
on ft and reading cfJt the degrees incltidcd. 

To dctemiiiie experimentally the total angle of view included 
by any lens, fix the lens on a large camera and plot out the 
angle subtended by the Ulurninated circle. This can be done 
aa directed in the article Focau Lswoni, under the subscctiDii 
Grui^b’i Mtihod, In a similar way the angle of view which 
any Lens includes on a given plate may be detmnined If the 
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Angacr^m Unit Aniline Process 

longer side of the pkte Is set off oa the groand gbss. and 
Orubb s diagram is miutc as directed. 

(Sec also Wide AsttB, PassPECTiVE, DisroRTroK, and 
Le-vs.) 


Angstrom Unit, A tcR-mtlliatil:li of a mitlimetm. The 
recognised staDclard of measurement In speaking of wsve- 
Icagtas of Ugbt, Thus a green line in the snecinim whose 
wave-kngth was 5,500 ten-millienths of a millimetre in lenrth 
would be designated by 5,500 A.U. 

Angular Aperture is a rclatian borne bv the working 
dmmetcr ol a lens to its focal length ; that is to »ay. the imElo 
which the aperture of the leint subtends at a distance eoual to 
the equivalent focal length,. The angle in question is that 
wliw biHonamettic tangent is equal to 4n4-(,in»-i). where n 
IS the ordiuaiy f>oumber of the aperture. 

Anhydrous, Anhydrldo, Anhydrous means free from 
water as in the terms anhydrous aJcohg], or anhydrous ether. 
An anhydrous salt is one thnt contains no water of crystallisa- 
tron. fb« EyoivAUiMcK. THEMicAk) An anhydride is a 
b^y denved from an acid by the removal of the elements 
01 ws^bers 


Patented this process 
Which comusts of impregnating paper with aoimoniutn bi¬ 
chromate and phospbonc acid, drying, and then exposing under 
to the jicbon of light, and subjecting it to the vapour 

colours was 

formed. H. W. Vogel suggested Uie lollowing method of 
proccdTire:— ^ 


StmitUing Soluiwn^ 
Pcptji$$iDm bichfama^w ^ 

Phosphoric aesd. Sf>. Gr iul 

W^tcr, s . 


I pArt. 
10 pwUtS. 

10 


Gofxl paper^ aucb as Rives or Sax«, is aUowed to float on tbLs^ 
for one miaute. and then quickly dried. It is then expo^ 
drewing. and dcv^eloped by placid 

^ttrng ^pe^mpmgnated with commercial aniline r nart 
16 parts The image appear fairly quickly lio a^ew 
minutes), and of a gmenisb-blue black, which turns to blue 
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AnJmaL Photography Anlipyr 

whf tt thfi prints are soaked ixt wicr. It the fumiaig b cansed 
cm for some time the tones become blacker. 

[For otlier proceaaea in which coal-tar colours are used, 
see ANTHOTVffi, DjAUOTypE, and FEEfl-xYSPfiA 

AalmaS Pbotagrophy, See Xature and Zoo PtioiOGFAPftv. 
AnJinnto^roph^ Old term for DNEyAToOJiAP}l 

AaUiLaa^ Fotassiiijn persulphate^ a highly oxidis¬ 

ing salt obtained by the electrolysis of potassium sulphate, has 
been sold ns- a h^’po-eUininator under the name of aatliion. 
(See Mypo-Eumikatoji.J 

AotboType (iti-tf*!:, a flower). An old process yielding ex¬ 
ceedingly fugitive prinl3. depending for its prindpte upon the 
bleaching action of light upon chlorophyll and ctber vegetable 
colotimg matters, ^vlien ihese arc spread upon jiii|iiir and 
exposed under a negative. More recently Messrs. A. and L. 
Lumiere have suggesttKi to reproduce a colDured transparency 
by exposing under it a sheet of paper prepared with n mixture 
oi fugitive colours, as for exampie tjuinoiine blue, curcumn, 
aud a rapidly fading red- The " Utocolor " colour printing 
paper wa3 based on this procedure^ but attempts to dx such 
images have been unsatisJactor>^ as metallic bases which will 
unite with the colouring substances alter the tint. 

AatbrakoType genitive of charcoal or coal). 

A process for reproducing ixi carbon or pigment such subjects 
as show Uttlc or no half-tone. Paper is coated with plain 
gelatiue» say i to S or lo of water, and when dry Is sensitised 
in a bichroftiate bath—«a.y i part ol potissium bichromate 
in lo of water. T^q paper is now exposed under a pcssitive^ 
^ked in water, blotted offn and then dusted over with the 
pigment^ which adheres to those parts where the gelatine 
was protected from light and is consequently swelled by the 
water. Careful sponging now removes all excess of pigment. 
Tracings may be reproduced with remarkable perfection by 
the ahthrakotype process. 

AntlhalniloD ; AniiliaLa. Sou Backep Pl Arts and Halation. 

Anti no us Release < Trade name ot the wire release (Igr 
shutters) LntToduced by W, Watson and Sons, to whom this 
invention is due. [See SiiDTXEit Releases.] 

AatJpyr. A taamc under which formalin (fl.x',1 ta sometimes 
sold, 
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A ntt'Screen P^mpss 


AquAtltif, Ptuito 

Antf-ScTHit PEat^s^ Oriliochrnnuitk plates of sufficiently 
depre5v^=fd sGimitJvity to blue to Ihem to give modctatc^ly 
satisfactory colotir-rtftdcring nitli no colour filter over cbe 
lens. 

AotEacpdCA* Substances destructive to barilli and 
micrciscapic fungi. Used in pbotograpby to prevent putiO' 
foctive cliariRe or tke growth of fungus in gelailnoiia oratancliy 
Tiiixturesv Pbenot {carbolic add) and salicylic add are 
Ircqneotly used in gelatine^ and oil of wintcfgreeD in inoiintants, 
Alcohob if profit to the octont of about ao per ceot.p prevents 
the putmfaction of most organic nuxtunes, FomiaJin is 
often employed. 

Apomire, Focal, or Working ApertuTV^ DLameter of 
that part of the lens nctuaEy used in taking a photograph. 
Terms more parUcuiarly used in connection with lenses that 
require to be stopped down to give sharp dehnitkii], or whose 
diaxneteT is greater than that of the largest aperture nt which 
they are intended to work. {Sec I>£APiiaACMs, and aian Lkhs 
and ExFoauAB.) 

Apbengoscope^ Early name for EPESCOPlt, 

Aplnnai. One of the many names given to a rapid recti- 
linear (ft-R.] lens. {See Lsns.) 

Aplaxiatic (d, negative paitide, and vXavdm^ I lead astray). 
A tcim applied to a lens to denote that spherical and chromatic 
sbcrratiofi hare been chminated so far as iu pructicahle ; it 
is impo^Lble to do it completely„ Practically it means that 
a lertji will gire reasonably sharp definition with its full aperture. 
(See LetiS.) 

A prun * Band of ccllu fold or other materiiii used to separate 
snccessive turns of film when rolled tip for development in a 
tank. {See Develop SKT.) 

Aqua FnrtiSi See Nitric Acid. 

Aqua Reg^« (Fr.* Eau rigtOt; Gen, Kpfii;fit£hJSSfr.) 
Synonym : Nitro-hydrechloric acid. A tnixturc of j ports of 
hydrochloric acid with i part p£ nitric acid. It is used to 
diwlve gold lor tbo preparation of gold (auric) chloride, the 
active agent being nascent cliionne. 

Aqua riq t. See Gu U Bicn aomate. 

Aquatlotf PlaQte. See Fhotogaavure 
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Archltfrctunil rboto^npb^ 


Arabic Giiro- Sec Gvm A^KUIQ* 

Arfibln Pri>ccM- See Gum Bichromate. 

Arcliltectiirttl Pliatu|trapby* The idea] camera for 
architectural photography is orte that will talte a selection of 
lenses of different focal iePgths, including igidr^angle lefis« 
and in which the Siabjoct can he seen* focysed, and atratig«J 
I on a ground ^glass aernen. A rising front tliat will allow the 
less to be raised as high aa the top edge of the plate is ver>^ 
dcsii^ble, and this shoold be aupplcmcated by a swing move- 
fuent to front o-r baclcr A wcll-njade stand camcTa-i or perhajH^ 
a " hand and ^stand " camera of the Sanderson type, is by far 
the best. Tlie use of a wide-angle tens should not restncl 
the working of the rising front: this is more itocea^ary with 
wide-ajigle than with narrow-angle lenses. 

When the range of rising add faHing in the caoiera front is 
iusufTicicnt for the work in hand the camera must be tJIttd, 
in order to get the subject on the plate ns desired. This is no 
ohjcctlciti, provided tliat the camera has a swing back^ but 
it involves comiderably more trouble than Ul* use of a front 
^vith a full range of rf^g movement. When the camera has 
been tilted to the desired cuteutH the back must be ajljusted 
until it is vertical. If tUa is not done the upright line* of the 
building will not be true, but will converge like the outlines 
of a pvTiimid. Distortion.) A sm^iM spirit level and 

plumb line are extremely itseful accessories in architecturiil 
photography to secure the correct vertical r^ult- 

A tripod that can be easily adjusted to any height is prac 
tically a necessity. When working in diJRcuit it 

frecfuently happens that the camera can only be levelled by 
adjustitig the legs of the tripod independently. When setting 
the cameni on a ^niocth surface^ 6uch as a door, the less the 
legs are spread out the less wifi be the risk of slippiug. On 
rough ground the case is reversed, hor smooth lloor^ or 
interior work generally there is no precaution against slijjping 
that is so practical and efficient as the folJowi ng siaiplejura^fr 
ment. If ootuusts of three light bars of hardwood^ abotit 
30 ins. long, t| ins. wide, and J in. thick, connect^ at one end 
by a screw passing through them, provided with a nut that 
may be tightened to grip the three bars together firmly when 
required, year the free end of each bar there are three or 
four holes cut partially through, formiug sharp iiidefitalioiiis. 
The point of the tripod is placed in any one of th« 
indentatinns, and there is not the shglitest risk of slipping. Thu 
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A^cbttecEur^ Pbotog,rap^y 

tlirM burs niiiy be tumed (tom the centre to »oy sjigle, and 
so provide aSl aecessAiy opportunity for adjtisdng the tripod 
nnd levelling the camera, NVhen it ts not m ufie the support 
may be clua^ by turolng the three bars oa the cotmeettng 
screw until they U>tm a ftat piece, which can be carried ^th 
ike tripod without any appreciable inorease in weight or bulk. 

h Large proportioo of architectural subjects have to be 
photographed in confined spaced. For tl5is reason lenses qf 
shorter focus than those most frequently used for Inndscapcs 
will be necessary, A Lens that intUtnfes an cstcessively wide 
angle on the plate for whicli it is used should be avoidri, and 
care should be taken not to iocltide a greater angle than is 
really neceasary. A vary good relation of focus to pLite for 
general work i$ that of a Eons having a focus a little less than 
the longer side of the plate—about 6 Lnj, or 5i ina, for half- 
plate. But H lens capable of covering a much larger area than 
the plate in use should be sieiected. Many subjects require 
that the lens should be raised considerably above the centre of 
ihc piatOj and in such cases nn eKtcnsiv'e covering capacity is 
rendered necessary. 

Whatever plates or film may be used^ it must be remerabered 
that halation wtU occur round windowm and otJier brihiant 
parts of an interior subject unless precautions are takeu 
against it. In genera], " chrome" ftlms are more fully 

anti halo " than are Ordinary Ones, and so are to be preferred. 
The plate-user tmust use backed plates a matter ol coiirBe, 
Wiodovi^ should be avoided as fax as possible, on account of 
their irritating brilliancy in the huished picture ; but when it 
becomes necessary to include theni^ no iear need be fdt that 
halation will spoil the reeult. (See I3ACKI^fq and Halation,} 

E!rpQ?iures are rilwa>Ti difficult to estimate in indoor work. 
li there is light enough to operate a photo-electric meter, no 
difhctilty ne^ arise. In cases where the light Is too weak to 
move the pointer it is often satisfactory to point the meter at 
the source of light (window, etc*) from the positiDn of the 
j&ubject. «ind work out the eKposure in the ordinary way from 
the meter reading. Multiplying the exposure by twenty for 
light objects, or by fifty or more for dark objects, will give a 
close approximation to the exposure required. 

Extinction meters^ especially In fairly practise liands, 
5re cxltemely valuable for indoor work, ns the increased 
sensitivity of the eye that occurs io a poor light extends their 
range considerably. This increased sensitivity, however, 
has to be allowed lor. 


34 


Arrtiwroot 


Sen*iitive-paper meters can also be aisetl with suc^^. and 
the time consumed in making a reading, though stUI Songp i3 
not impossibly great U the device of the sixteenth tint 
1$ used. For this* take the time required for the first visiblo 
darkening: ot the paper tu occur ; multiplyirie this by sixteen 
the time that would have been required for luW darken^ 
mif whereupon the exposure is read ofi iroitl the scales in 
the usual manner. If time ot darkoung is in minutes 
instead of seconds, the meter will indicate exposure in minutes. 

For a medium-fast plate or film (about ^6“ Sch.J the follow^ 
Ing suggested exposurca may be usefsil ns a rough guide lor a 
begi n net. Slop assumed^ //11 - 


Nave . 

■Aisles, white glftss 
,, stained glass 
Choir . 

Cjypt 

Cloisters 


5 secs, to is secs. 

3 »•' ' ■ ■'' 

40 ,, ,2 Tuiiui- 

*■ I* 3 »■ 

I min. la 
1 secs. ,, TO secs 


Thf following brief note of the cliaracteriatics of the variona 
styles of English architecture may be useful y^wnian 
{1066-1100) ; Round-toppetl door and window ways ; short 
heavy pillars and tigzag patterns. TranstHctf (i toor^lioo) : 
As Normnii, with introduction ol pointed windows. In the 
later examples of this styte^tten c^lcd Bariy Engh^h—ito 
about 12S0) the windows an? natfower and the pdlars are 
clufttcrcd. Still later (to about 1380) much tracery was 
introduc^ in thu wundow?*, this being the so-called Dwerafru 
Ptnod, The PerpetIdicnit^r Period (138^15-17) charac- 
tetis&d by prevaiiing upright lines windows, doorw’ays, and 
often square tops to windows. This deveiopt-d into the jTiii^cF 
_9/y/if (1550-1600)^ in which the square top is developed and 
carried out as a leading omatncntal idea in other ways^ ■ l 
JatiobmH Siyte (1603-1:650) i.<i very mixed : but with a 
cotisiderable mfm;ion of dsiisical. 

Architectural details, if in places not easily accesMolc, ato 
often best photographed by means of a telephoto leua 


ArrowraoT (Fr.audltaL.Htroiuroef; Gtr-, 

The staich obtained from tbe tubers of Maranta Arundinacea. 
It is a fine, white, tasteless, odourless poivder which has a 
pKuiiar crepitating feel In bulk, ft is used for siting papers 
and as the vehicle for sensitive iron salts in printing pape^. 
ii\sn employed in making a pas^e lor moiirtting photo^traphs 
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ArtTerms. Many of the words and pliraAeausKlitlf^erianco 
to c*rtaiii forms of graphic art can b* applied to photographic 
work ec^ually wdl; others are used with some dl^eieOiM of 
meaning l whUe others, are rnore or less inappropriate. 

FoUowbg are hrici suggestiana on the sigoMcance ot some of 
the terms in common osep 

or Au^niuaHwt. Emphasis laid on some portion of 
the snbject so that it attracts spediU attention. Tlwr accented 
object may be relatively smaU in siM, and the emphasis is 
generally obUined by esetra. depth of tone or by brilliance of 
lighting. 

Ahtiosph^i. The tones of the subject arc such aa to convey 
the impreaaioQ of air, space and distance, (Sco Arrui. 
Perspective 

Bach^^und. Planes beyond the principal subject h esp^ially 
in portraits and stiU-lile. The background should beaufEcwtitly 
unobtrusive not to compete in interest with the main subject, 
to which it should bo aubord mated* 

Balance. An arrangement which prevents the picture from 
appearing lopsided, topheavy and so on. A strong mass 
towards one side generally demands a secondary ma^ towards 
the other. 

Breadth. Treatment which presents the subject in masses 
and tones so that minor features and deiaila are suppressed 
rather than emphaaised. 

CkiarQ-^ciifo, A combination of the Italian words for light 
and dark. The dlstribntion of the bright and dark tones in a 
picture. Patches of equal brilliance or of similar depth 
scattered over the picture apace create a spotty and restless 
eflect. 

Selection and arrangement of the subject to 
secure the quoJities geocrally required in a picttire^boiafice, 
harmony and so on. tSee Pictorial Composition,! The 
term amstruetion is used with asin^r meamng. 

Inclusion and arrangement of features of opposite 
or different character to lend variety and avoid monotony. 
Contrasts may be those of light and shade ; of straight and 
curved Lines; of mR**tsos and lines giving vertical, horireutal 
and oblique dirEctiona; oE smooth and rough surfaces ; and 
so Cortbr 

Dftart. The smaller and L-eas signi£cant features of a subject. 
The fidelity of thek rendering may be important or not; it 
may not be necessary' to show the individual leaves and twigii 
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of tros in A lanrUi^ape, while every d^t^L might be required 
in a realk^tic rcmlcring oi a tlowcr, 

Fiaf, Applied to A tom; It means uniform, without grads 
tJofi : appli^ to a photograph as a whok it suggests that the 
tone vfilTies are monotonous, aod lacking sufhoient contrast of 
light and shade. 

Fortgrotmd. That part of the subject nearest the spectator. 
It mav or may not be the moat Important feature. When it 
is, lull detail and sttcngtli are required: when it is not, it 
should be subdued and unobtru'^ive so as not to compete with 
more important features beyond. 

Applied in a geuenil way to Bgure subjects of a 
somcwliat homely klud^ and often suggesting some ordinary 
Luddent of everyday life. Simplicity of treatment is a 
usual feature. 

Gradftfiitn, The passing of tones or tints from dark to 
light Such ebauge mav be gradual or rapid. 

GriHip. Two or more figures or objects airaugcd to combine 
into a single subject. 

HafJ-4of7ss. Range of tones or shades lying between the 
deeper shadows and the higher lights. 

Originally applied to the renclE^ing by an 
artist of a subject or edect oi it appeded to Isim without 
particular attentfoa to details. There is too much of the 
mental aspect about it to make the term very appropriate in 
photography. 

A'<y. The range of tBoes employed. If they are generrUiy 
tight and delicate the key is high ; when they are mostly dark 
and heavy It is few. A tone is out cf key when it is too light 
or too dark in relation to other tones. 

Motifs Maio or dominant idea wSiicli prompted choice and 
tteatment ol subject- 

Pfflfl/. A flat surface. An infinite aumber can be imagined, 
and in a landscape, for example, they may roughly divided 
Into three groups in which lie Joregrouod^ middle distiiuce and 
distance respectlvelv. 

FrQfwnon. Ceucrally applied to the r^tive sires ot the 
constituent parti oi a subject. Anything is said to he out of 
proportion when it appears to be too Large or too amall for its 
posftiou and surroundings. 

Siikou£iia. Rendering of objects as masses of dark tone 
with clearly defined outlines. 

The charactemtic ideas and technique which are 
associated with individuals or with methods of treatment. 
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A high-key print represents a particilb^ : a photographer 

\4'hose work is more of less easily identifinbie has A style of 
his Own, 

Symrn^ity* Balance of form ; sometimes an eKact repetition 
of form, "in decorative design it plays an important part, 
but in other forms of work exact sy mtnetry may be detrimental, 
making the result too formal. An example is a vi*w straight 
down the aisle of a church^ eo that one verlic-al half of the 
print is almost an cxfict repetition of the other. 

Tfxtirrff. As regards the subject matter this refers to the 
characteristic rendering of surfaces and forms^ fur, feature, 
skin, grass^ snow,^ etc^ Poor dehnition is often inimical to 
perfect rendering of texture, 

Tnwf. The dificreht degrees of light and shade in a photo¬ 
graph are called tones. They have to suggest tile relative 
visual brightnesses of the subject depending on variations of 
light and colour. Any chemical process for altering the colour 
of the photographic image is called toning, so that tlie word 
font is also used lor the coio\ir of the print. Tones, in the 
sense of colours, are called mtrm il they tend towards red, 
and cufef if tiiey tend to pure black. 

Artificial Lights Photography hj% Ardhciul light work 
falls naturally into two ty^s ; one where photographs arc to 
be tahen by whatever orti^cia] light happens to he aViUlable^ 
as in theatre work, night photography in the atreeta, and the 
like, and the other w^here the provision of the lights and their 
disposition is under the control of the photographet'. The 
Latter condition applies chiefly to portraiture and dash-light 
work : the present article deals therefore with work of 
the farmer class, 

Thfa^re and Circas Phonography r For this, aa for other 
ortihdal Light snapshoE work, the mbiiatare camera is the 
moat uarfvl equipment owing to the very fast lenses available 
for tJie small camera. With an //a or/M.5 lens and an ultra¬ 
fast panchromatic film {Jz* Sch. or over] ei^pcrsutes np to 
tha see, arc possible $a a really brilliontly lit musk-hall or 
at the circus, but in general the exposure needed is nearer 
1$^ to Sec, A distinction has always to bo drawn 
between tJie exposure needed to render the stage as a whole, 
and that needed for spotlit hgujes. The latter may only be a 
tenth of the former, A complete stage setting whi^ includes 
spotlit figures is in consequence difFcult to render satialactonly, 
owing to the very wide range of contrast involved. Waterbath 
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devclcpmcnt or tr^^tmcnt in ^ twc3-batli de%'eloper {m« 

FrKE-GHMJs Okvej-opmknt) is of sc me «^stn.nc« lierc. It 
should be noted that the average " straight ” play is much 
le^ unevenly Lit, but that at the same time the lighting is 
much less bnhiant. 

At axty type of performiince^ n fast long^focus lens is 
invaJuablc^ as the majority ol seats ate too far to give 
good sized figures with the normal lens. Results are better 
with a long-fcpcus lens and a seat not too nei:u' the ttont | ia 
most theatres photography from the stalls involves too low a 
view-point. 

Simi Phofcgrtiphy ai Nigki. In the shopping centnes 
of large towns, where shop lights assist the ordinary street 
lighting, slow^ snapshots {| to sec,} can be at 

//1-5 or //z. An arcade, with lighted shop-windows on both 
sides of the figures, is a psarticularly good spot for night pictures. 
The portico of a cinema or theatre is often bnUlantly lit, and 
make? arkOther goCKi setting let tright work. Views of sucli 
entrances &om across the road, with figures silhouetted against 
the lights. Ore also to take at to scc. 

Away frotn the brightest lights, nmcli longer cKposnres Eire 
needed. As a tripod will be required in any case, slower 
lenses are liardly less useful than the fastest. Exposures of 
from 1 to 20 sec, at //j-s may be tried, using the fastest 
material. I^lany delightful picture? aw^ait the night photo- 
l^phcr, especially when wet streets provide redectians and a 
little mist IS present to show up the ra^*^ of street lamp?. 

AnUhalo films or backed plates are of course essential, and 
a lens-hood must be used to exclude all direct lights not 
actually included in the picture. A coated lens is |:iarticularly 
desirable in w^ork ol this type^ 

" Candid Phofography by Arirpeiai Light. In an 
ordinary well-lighted room, or in a restaurant or other 
normally-ht public building, slow snapshots are possible in 
favourable cireuuiEtances. lectures taken across liie table at 
public dinners or other functions (| to see. at Jfz or 
//I'5} are now common in newapapen^ and similar exposures 
may bo tried in any well lit private room. An mdicatton of 
the exposure required in any case where distances and power 
of lights is known, or can be estimated^ is given in the exposure 
tables in the article on I^orthaitui^k, 

(See also Electric Liottr.) 

For exposures with flashbulhs^ see Flashhuj-Q. 
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or Fr^Mon Fr&M» 

m Frisson Pro»w- A rntthod ot carbon j^riniiDg 
wiLliDut trsutsfer^ invented bjr \L Artiguo of Like the 

gom-biairorantis process, it ftUows very complete control in 
development and the permanency ol the resnlts ia 

The following inetbod, due in tbe main to M. Dticiioebois* if 
carefully carried oat, gives results very aiTnilar to those 
obtained npoo M. ArtLgiie '*3 own * P^pi^ FjJbarr, In 15 
parts of ivater 5 parts of white and carefully picked gum. 
Arabic are dissolved—the roiiiid and fiJightly ftiablis lumps 
being selected I When the solution is complete^ a mattci 
Eomedmes ot days, the mucUage ia strained through miishu. 
and we ne^rt add 100 parts of white of egg and a quantity ol 
Indian ink or other finely gfound water-colour sulEdent to 
give a coating on papci'i which shall be nearly lull black or 
full coJoured by reflected light, but not so opaque as altogether 
to obscure a coin beMnd the paper when both arc held up to 
the window^ Enough Equid ammonia to make the preparation 
digbtly alkaline to test paper is now stirred in, but a minimum 
of two drops to each fluid ounce may be added in any case. 
Tin; preparation is now ready for coating the paper, wliich 
ahould be done by hnisbing on a thin and uniform l&yer witL 
a broad enmers-hair brush. (See Oum-Bichhomate.) The 
paper may be writing-paper or dravriog-paper of any required 
texture; but to obtain the finest and sharpest detail by thq 
Artigue mctlMsd, a fine paper, such as Rives," should be 
used, and this should be coated with a film of plain gelatine 
Irrforo appljing the pigmented mixture. The gelaUnous 
mixture for use as a substiatum may consist o^ 

Hard gelatine . * ^ ^ p ■ t 

Water ..... & parts. 

Soak, melt in water bath, strain through muslin into a 
warmed porcelain di^h. The mixture must not be allowed to 
cDoh and each sheet must be flcMitcd for an instant, and then 
be pinned up to dry When dry it is coated ivith the Indian 
ink mixturo in the way already described. The paper thus 
coated 13 insensitive to dght, and must be sensitised by being 
floated, face upwards, on a solution of ammoniutn bichromate 
contaihing i part of the dissolved in from zo to 20 parts 
of water, 11 tlie paper la soft and porous in texture the weaker 
solution should lie used, and fioiiting for a few seconds may 
be sufficient; but if the paper is close 10 texture and is covered 
with a Hubstratum of gelatine, the stronger swnsiiistng liquid 
must be used, and the paper must remain tiouting on the bath 
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Attphalt Process 

Jor a loni^sr p^triod* The critctioji ia the pcoctmtion of the 
bnici^osriia.te to the face the papef, and when thia is the 
case the pigmented film can be mbbed oS gentle friction 
^th the finger. 

Should it be preferred to prepare the paper so that It shall 
bo sensitive to light in the first instance, 41 parts of powd^ed 
ammoniiim bichromate are stirred into the mucturo, as given 
above* immediatEly after the Indian ink has been add^. 
The mseitaitive papier will keep indefinitely, hut the senslU^^ 
paf%r will only Icoop good for a Jew days. When the paper 
is dry—and it shontd be dried in a piaas wbichp Jiko a Idtcheti, 
has a lire oDostantly bumijigp and the wails of whieh are dry 
—it is exposed under the negative until detaSU are visible at 
the bark. 

The dovdopmceit ia an operation in. which very widely 
difierent treatment may be necessary, asxording to atmospheric 
conditions and other cucumstances which afiect the solubiUty 
Of the pigmented film- but the instnictiona given for the 
development of the rtofi-rrans/rr pigment print, under Gvai- 
BiCHaoMAtH. may be taken as geneially applicable- When 
the basis is smooth paper coated with gelatino, it becomes 
aJmost essential to adopt SI. Artiguc's exp^ient of developing 
with a sonp-likn ciixtnre of ground sawdust and walef^ as 
then the image Ucs in what Is tn efifect a delicate lotogHo, and 
any other attritiou than that of the wet sawdust would tend 
to wipe it ont of the intaglio. 

The sawdust may be of any wood ; but it should either bo 
ground in a roller-miH, or should be sifted, and only that 
ased which wiU pass through a No. la (ta meshes to lUiear 
inch) sieve* The sawdust being mixed with water of tho 
ro(|uired tempomturc to tho consistency of soup, this raixtum 
Is fliLshcd and rellushed over the pigmented siirTace until 
development is complete—aoy increase in the temperature 
of the mixture being regulated by the considerations given 
above* 


Asphalt Procosp or Blcumou Pracou+ This procfcaa is 
tho first by which a fixed phott^aph, in theordinaiy sense,of 
the term^ w'os produced^ and it is still employed in making 
pboto-otcbcd blocks and plates. Niepce, as early as 
produced a photograph of Kew Chu rch on a metal plate coated 
with a bitumen varnish* and probably he employed oil of 
turpeutiiie to wash away that bitumen which had not been 
rendered Insolnblc by the action of light. All bitumens aod 

4T 


Ai 5 t{^ni 3 ti&m AAlroPQEfiLCnl Phoiojiriiphy 

asph^ilts iire m^rc positive to lig^ht, li|;ht the 

material to become ioisoluble in the muM solveuts ; and any 
hitumen or a^halt may be dfssolved in beniol (frcim l of 
asphalt in no ol benioJ, to l of asphalt in 6 of bL'fneol)> and a 
metal plate having been ccated, exposure is given un^ler a 
negative if a rebel block is wanteih or under a positive if an 
intaglio plate is ieqiiire<l. A sufficient exposure having been 
given, the plate is devefopwl by ranking in a diah containing 
rei:tifit‘d oit of turpentine, free from acid- If the plate is copper 
It IT ay now be etdied with a solutfon of fenie chloride (per^ 
cbUiridc ol iron), as explained under llie head Phetogtavure, 
included under Photo-ME ciiAiiiCAL PkoCHSSFS. If the plate 
upon which the bitumen resist has been obtained is lint, ferric 
chloride may stilJ be used, hut very' dilute nitric acid is a more 
usual solution for etching ainc+ An idLerpntive psethod of 
worlting OP oinc Ls to treat the rinc by the lithographic 
method, and print in the fithograpliic press, 

Pioc*s% OH Lfikograpkic S^onc. A lithographic 
eione, cleaned and prc|mrcd in the ordiniiry way^ coated 
with the sctisitivc bi tumen vamdsh ^njid, aifer exposure undei' a 
negative, the soluble bitumen b removed by washing with 
oil of turpentine, with the addition of ligroin as a rf^trainer if 
required- Tlw stone, having been next wnshed by a vigorouE 
etream of water, is dried, and treated by the usual lithographic 
mctbod+ 

Hai/'lont of Pwoct^^ by ^iluiwrif /Vipjfjss. A 

coppt^r or tine plate is coated with bitumen^ and it is exposed 
under a stippled negative of the kind mentioned in the article, 
Photo-Mfciiamcai. Processes- After devdopmentp or the 
removal of the Superfluous bitumen, the plate is etched, 

A3Cl^ina[lfim« Atl aberration in Icnseit as a result of which 
a line running radiaJiy outward Irom tlie centre of the field ol 
view cannot be sharply focussed at the same time a^ a secoDcl 
line at right angles to\hc first. Astijfmatifim is greatest with 
Icnsfes of wido aperture* and is progressively corrected bv 
gtoppi^ down- Ally lens substantially corrected for this 
fault is called an anastigmat. For a fuller discussion, see 
PkQt 0 gTitphic OpikSn by Arthur Cox (Focal PnM). See aJsc 

AarronomlCMl Fhoto^ropby. Except for gcneial views 
of the heavens, and for sucb work as the r^ording of meteors, 
the ordinary camera is unsuited to m^ticmoniical photography 
on account of tlie extreme smallness of the images. Even the 
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Aair-oaomlc;!] Ptiplo^raphy 

auQ or the mooTi give ifnage the iSiametcr of wbidi Is oniy 
about a hundrcclth of the focal length of the kns iised. It is 
therefore necessary to use same sort of telescope to obtain an 
Juiago of usefnl 

The teltscQpe may be usikI hy the amateur Ln either of two 
ways. These who expect to use their telescope frcqyenily for 
photographic work should arrange a pltite-holder that can be 
substituted for the eyc-piect used for visual obser^^atiou i the 
image is then simply focused on the plate Isy the objective, or 
by the concave mirror of a reSecting telescope^ Pn^vid«l 
that tho ptate used la not orthochromatic or panchromatic^ 
fair results can even be had by means of a simple spectacle 
lens of Jong focus^ used at an aperture of//50 to/jioo. 

Where it is desired to u&e an ordinal^ telescope in con¬ 
junction mth a camera, the cye-piece is retained and the 
camera, complete with leas, is plae^ ugnirist it- If the eye is 
relaxed when focusing the telescope, and the ^mera ii 
adjusted for distant objects, the image obtained will at least 
be reasonably sharp- It is greatly preferable, however, to 
put the ftnal touches to fociusing while ob^er^dag the image 
on the ground-glass screen of the camera. A singlc-kna redex 
is consequently a particularly convenient instrument to use 
for this W'ork. 

Large images, how^cver obtained, entail long cxisosuces^ 
except when photographing the snn, and perhaps the moon; 
it then becomes necessary to swing the telescope, in some sort 
of equatortctl mounting, to fallow the apparent movement ol 
the heavens, A sightiog telescope, with cross-wires, is 
required for this; if the main tt?lcacope is in use for photi^ 
graphy, a small giaide^tclescope must be attached lo it for this 
purpo^, A spectacle kns of lang focus and a ctkeap magnifier 
can readily be made up into a rough but usable jrwtmment, 
cross-wires being provided by two strands of fine silk or ver>^ 
fine wire at the focus of the magnifier. 

PhotGgmphing The amount of light is here s* 

ptentifnl that the eye-piece of the telescope may be u-serl aa a 
projecting Iona, forming an image on a plate or film held some 
ten or twelve Inches fretn the telescope. An old field-camera 
witii shutter but no lens will serve as a Light-tight connecting 
link. The IrEtage can usually be made large enough to show 
suu-spoU without subsequent enlarging. A neutral filter 
should be interposed somewhere in the optical path to cut 
down light aod heat ; even with the alter an exposure of 
about i/iooth second wUl be sufficient. 
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Phot-Etfimpby 

Pkoiographirtg Mocn. With a modemt«ly iast film, 
placeci s^t the locus ol the object-gLasa ol an avcfiige $tmXl 
Ulescope, which may work at about //l6, Jui exposure of 
about i/ioth second will sndice. If n lai^r i ma ge than that 
given by the object'glass alone is obtaiued by either of the 
abovo^mentlontd nlteniaiive tnethodB, the expostiire should be 
increased in proportion to the area of the image. For 
exposures much in excess of J second, during which time the 
ijn^e will move by about t/jooth part of its diameter, tlie 
telescope must lollow the moon. 

Two lunar photographs taken at an interval of four weeks 
will show the moon in the same phase, bui. owing to the relative 
motions of moan and earth, the viewpoints will be slightiy 
different. If piinta frotn such a pair of oegatives are monntetl 
os a stereoscopic slide and viewed in a stereoscope, a nLorhed 
effect of relief will be obtained, the moon presenting a very 
real spherical form. JSee STEKaoscoric Puotocitaphv.) 

Piattris <ind Siars^ Ko tnatter what magnification is used, 
stars will register simply as points of light, Tbe iittage can 
only be by prolonged expoanre, and as the spreading is 

due to irraduLtion, it will still shavr no detalL Tire form of 
planeta can only be showm by vt^ry high maguLficahou, 
invoUing exposures running into many minutes and very 
accurate following of their apparent Ecoveinent. 

and M^i^ars. As a comet is a eomparativcly slow- 
moving object, visible often for many nights in Succssjon, it 
may be photographed in much the same manner as a plane't. 
In photographing a fitmt comet, for which a long exposure 
may have to be given, it is best to foLtow the comet ifcM-Jf 
with the guide-telescope. Tht comet's movement against the 
fitors will then be indicated by the direction and lengtli of the 
short lines formed by the extension of the Images of the stars. 

For phot^raph Lug meteors, wliich may appear at any 
instant and in any part of the sky, it is necesary to include a 
wide angle of view. For this work an ordinary camera is 
quite suitable. If on an equatorial mount, the stars will 
appear as points, while any meteors will appear as linea, the 
direction of which indicates the movement of the meteor. 
on the other hand* the camera is fixed, the star-images wiU be 
drawn out into the arcs of circles with a common centre at the 
Pole Star; a meteor will tlieu register aa a line not parallel, 
cx^pt by aoddent^ with those formed by the stars in its 
neighbourhcH^. By taking such photographs simultaneously 
from two pointer the height of the rewteor can be calculated. 
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Atmuptaere Ip a AunmpJaertc Action 

Wlicn meteoric showera art expected, the caiocra. should he 
pointed tQH'a.nis thcil- espejcted aonree: towards the con- 
stcllatson o( Perseus for the Aug^t shower, or the Siidde in 
the consteUatioD oi Leo for the November shower. 

Atmosphero In e PheiDitraph. See A^RtAi- PEKSFecTive. 

Aimo spheric Action^ The free oxygen in the atmosphere 
will react ^th a good many photographic chemicals if these 
5tre careii!£sly stored. Pevcjoping agents in particular will 
take up oxygen^ osiiiUly becoming dark in. colour as they do 
so, and progressively losing their power to develop. Sodinm 
suiplilte will ^owly oxidise to iiilphate^ which is useless as a 
prescrv'ativ^e^ and sodium sulphide will oxidise to a mixture 
coutairdng tliipsulphate (hypoj which will partially dissoivc, 
instead of toning^ any bleached image to which it ia applied. 

The air also contains some carbon dioacJilt ■ any hydroxide 
{s.g. caustic soda] will absorb this, its surface being converted 
into a crust of carbonate^ Carbonate also forms on the surface 
of Certain otlicr chemicals^ notably sodium sulphite, if loo 
freely exposed to the air. 

Atmospheric moisture is taken up by other chemicals ; some 
get wet and eventually dissol^-e in the acquired moiature 
thiocyaiiates of f>otassiiim or ammouiuiu}. Tliis process is 
Called iUUquts€^nc€, Other subatancca combine with the 
acquired waiter to Form crystals; this La generally evidenced 
by caking. Certain compounds cootaioiug water of crystal¬ 
lisation (sodium sulphite and carbonate, for example) lose 
water to the attnospheren so that the crystals crumble to a 
powder corLtaining either the anhydrous salt or a lower hydrate. 
This is called €fllort^c€m€. 

Traces of sulphur compounds^ notably hydrogen sulphide, 
arc usually present in the air, especially in towns ^ tins gas is 
potent in bringing about the fading of prints, the image of 
which is partially converted to brown silver sulphide. 

To protect them from all chemkalf likely to be affected 
should be stored in tightly-corked bottles: if powibte, the 
cork should be waxed in to render it air-^tight. Tins, %l they 
ha%'e really tight-fitting lids of the press-Lu tyx»e, are perfectly 
satisfactot^- for such sutistances os sodium carbonate and 
sulphite. 

Mixed developers should always be kept in bottles Fitted to 
the neck and tightly corked, but where this ia inconvenient a 
storage bottle like that sketched overleaf may he used, 
a layer of medicinal paralhn (i<) being to protect the 
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Autpiruitic Focusing 


3p]ution from the iiir. Developer may be expelled frotft b by 
ll^owing UiFoiJgh D* or e may be extended below tbe level of 
the bottom of the bottle to form a sypbon. A glasi^ tap, or a 
rubber tube with a pLncli-cock, may then be used to draw off 



X=L 


C 


B 



developer* If the bottle is Inset in the dark-rDom bench ns 
fidggesteil in the sketch, it may be refilled either through l>, 
using the fuonel j, or fn»h supplies may be drawn from the 
beaker f through e by sucking out air at d. WhQii not in 
use> K may be scaled by covering its end with a dilnte solntioo 
of unlphite contamed in f, the block G being used to laLae f 
to the rcqninxl level. 

Set also CaIjctum Tuna. 

Atomic Tbcor>% Catculatlpcis based on. See EgoiVA" 
LBMcn, Chemical ; also Weights and Mmasus.^^. 

Antochrcimc. See CbiouR Photography. 

Automafic Focus In^^ Rehnement fitted to certain de iux^ 
vortica] enlargom, by which the projected image is kept 
continnansly in focus as the head is mised or lowered to alter 
the scale of onloigcmcnt. (See HNLAnoiNo.} The term Ib 
also sometimes applied to a camera fitted with a couple 
range-finder^ (See Rangefjn'dkr.] 
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Auwype PrdCMS 

Autotype Pr4£«ss. See Caason Process. 

Axis. Any atmight line pas^ng tlirougb the optical centre 
of a Ions m termed an JPtis. That axis whidi passes through 
the centres of ctirvature of the various surfaces is torrned the 
" piindpalaxia optical axis : any other ia referred to au 

a " secondary usds." 

AaoL See DRVELOFMEKr. 


47 


Backed Pinter 


Back Focti:* 


— B ^ 

Bflckcft Ptutes. A bAcked plate 13 one the back of which 
bo* been canted with some black or non^ottnlc substance to 
prevent haiatiQn (f-v.). The essentlaJs dE a backiag niatenaJ 
arc that it ahonld have the same index oI refraction os the 
glass of the plate, that it should be in optical contact with 
the glass, and that It should absorb aU ligtit to which the 
plate hi sensttive. 11 the first requirement is not satisfied, 
fight will still hm refiected from the Ijack of the plate before 
entering the backing at all. It ia uaiial to buy pinies ready 
backed when lialation ia feared, but U in an emergency it is 
found that only nobacked plates arc available, one of the 
following backing mixtures may be applied. They may 
bo used for baclaitg lantern alides, in the making of which 
halation may occur if the negative shows strong contrasts of 
light and dark. 

Mucilage . ^ + . . i piirt 

Caramel < « « + - I 

Burnt sienna (powder) « ^ - . i ,, 

Apply to the back oi the plate with a roller squeegee or a 
pad of lint. 

The following black backing is particularly suitable for 
panchromatic plates:— 

Gelatine .... 50 grs. [11-5 gms.) 

Glycerine * . * . 1 oc. gma.) 

Water . . . . . 1 ,. (iooc,c,) 

Ivory black .... 30 grs. (7 gms.) 

When applying a backing it is convenient to place the plate* 
glass outwards, iu a prinUng frame, protecting the emulsion 
side with clean paper. The liltn side, and the edges, an? thus 
kept free from backlog. Aftematively, tl 3 c biicking mixture 
may be ^read on paper and dried. When requtrvd for use* 
the backing is damped and pressed firmly into contact with 
the plate. The paper prevrnts the backing from rubbing or 
flaking od in the slide. 

(Sec HaxAttoN.; 

Back Focus. Distance between the back amintce of a 
iena and the image of an object at Lnfioity. A knowlcfigc of 
the back focus of a lens is valuable ns indicating camera 
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Htt^k^round BnU and Tube Rc^Iulk 

extemion required, A telophoto lens (q^v.) is distiAeui^ied by 
having a. bacic fcxzufi very con^deratdy less tban its equivalent 
focal length. (Sec also Leks and Pocal Len^gju.) 


Background. Anything used, as the name itnpHcs^ as 
SiUborduiatc to or behind the principal figure or figures or 
objects in a photograph. There arc many kinds—natural^ 
artifidah interiors, exteriors, or plain, Natuial backgrounds 
when properly used are the moat pleasing, and m tbeso cannot 
be made to order, the intcIUfCnt arnatenr will choose his own. 
A plcaHjng plain backgrciufnl lor a portrait can be made with 
a dark, neutral-colour^ blanket^ or even with a large sheet of 
brown paper free from croo^cs. 

The following method of preparing a background and paint¬ 
ing it wili be found reliable. If the bacicgiound is to be 
mounted on a rigid frame, this should be made first. Stout 
unbhacbed calico of the required size should be well wetted, 
and then laid over the frame, which should 1» placed flat on 
the floor. The canvas should be lightly naOed at the four 
comem, then, starting at otie corner, uaU down about six 
inches of it i then go to the other side of the frame and^ 
stretching the calico as tight as possible^ nail down six iuebe^ 
Repeat this process^ that is, working at alienmte eods, till 
two are completely nailed down, then stojft the sides, working 
in the same way, iuiij taking care to strain tJit cloth quite 
tight each time. If this is done, and it is kept well wetted, it 
will dry perfectly smooth and 
with— 

Powdered glne 
Whiting . , 

Treacle 

Water . . , , 

This can be coloured with— 

Ivory black ^ 

Ultra marine , 

Red ocltm 


taut. A suitable paint is made 


4 q*s. lio gms.) 
12 „ (i5C*fitn9.il 

6 (75 q-c.J 

So (ipOoO c.t.] 


1 ox. (re gms.) 
* ( 6 „ 1 

i F# ( b .IP ) 


Rub thia down with a little glue first. This gives a mediitni 
tieutnil tint, and more or will darken or lighten the colour. 
(See aUo PonTRAiTURK.) 


Ball and Tulw Relepse. Sec Pneumatic Release. 
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BarytB PniJor 


Balsamliig, R*-, of Lenses. Jtl order to reduce rejection 
and consequent degradation of those contact sutlawt 

of Icsisefl which are ground to the same cutv^ am usually 
cemented together with Cauadn balsam. OccoBionidly these 
cemented surfaces separate more or Ecss conipletclyi or the 
balsaiu undergoes a kind of cougelalion i while occasionally it 
foecdmes yellow. The process of scpariitiO]!, cleaning tmd 
recementing which then becomes neceasaiy is best left to 
the maker, 


'VBRmpmcver/* Photographic- A bromide print of a 
landscape Subject ahmUd be carefully coated or brushed over 
with febe following mixture, after first thoroughly being 
bardered in a lo per cent, formalin b.ith :— 


Water * . , . . oxs, (lOO c.c^ 

Gelatine , . . * oo grs, (b gm^.) 

Dissolve by tho aid of hcat^ and add— 

Cobalt chloride . . <50 grs^ (2 gms.) 

Glycerine [water-free] . . 20 drops (i| ex.j 

The part brushed will become blue in hnc weather and pmk 
In damp weather. Owing to the action of moisture on the 
cobalt s^L Since it indicates the moisturu^ontent, and not 
the pressure, of the atmDsphem, the print so treated is' a 
hygrometer, not a barometer* 

Baryta Paper (Ger.^ Kteide-papi^r^ or Baryi-papitry, Paper 
coated with an emulsion of baritim ^Iphatc in gelatine ruadc 
partly Lnsoloble by chrome almn, used as a support for 
aJI types of sensitive emul^on printing and fqr collotype 
printing etc. A formula for its preparation is the following 1— 

L 

Gdatine . * * * ^ gra. (8-25 gnis.) 

Barium chloride . . - 50 +, {^'75 

Dbtillcd water ... 5 ors. (200 ex.) 


n, 

Aininonium sulphate ^ ^ ^5 gra- £*^"55 gms.J 

Distilled water . . . 2^028.(10011,0,) 

Soak the gelatine in the water till ioft, add the bartuin, nnd 
flissolve by heat ; then add solution tl fn small quantities 
shaking between each addition ; allow the emulsion to set , 
break up into small pieces , wash thoroii|Ehly, and add yj grs. 
(t >7 gm.) of chrame alum previously db^solvcd in a little 
wa ter, (See E wu rsiON.) 
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Bai#^ and BrasLc. An apprcijtitnatc tlftfinitioa of a baw In 
that it is a suhatanoe which will react with An add to form 
\4-4ter aod a salt. To this extent " bajst ' la £>^iioiiyDioa9 with 
“■ alkalibut the fonhcr term is much wider: cveiy alkfiM 
ia a base, but by no m(?ans e%Try tiase an alkuJi. To qualify 
as ail alkali, a base must bo soluble in water ; it then imparts 
to the solutidn the soapine&s of feel and ability to turn red 
litmus blue that characterize ah alkali. Iran rust, for example, 
will dissolve in acid, noiittaliiiug it and forminj^ a salt, so it is 
a base ; but it lias no alkaline properties. 

Basic salts arc in which the base has been incompietcly 
ncutmlised by add l they therefore contfun um; or more OH 
grcJU):^s or their etiaivalent. Ferric iron and lead are especially 
pione to form basic salt^t. 

Daskett^s Reducer^ Named after R. Baskett, who first 
augftcstci:! the met hod. ft consists of an abrading mixtun? 
for rubbing on the part of the amative to be reduced. H U 
cxceilent for local reduct'on, and is made as loHowa 

Ordinary^ tcrcl^uc ^ . i part. 

Snlad oil . . . t ,i 

Globe nictnJ ptili-ili Ij^istrl - - - i j. 

Mix tborotighly ^nd strain tiirough fme muslin A few dropt 
on a small pad of LO'ttDn-w4'Ktl or linen ahmiLd be carefully but 
firmly niblicd on the pari requiring refluttiotl When reduced 
sulTicicintly. clean the surface of negative w'ith a pledget of 
cotton-wool soaked in benscue. (See Rkt-Uction.) 

Tt is w^orth adding that Baskett’s reducer is invaluable far 
removing scu m or surface deposits of any kind from negatives, 
and that an equivalent pTUpatatlon is available rcady-mado 
tiuder the name Frictol (Vanguard Manufactunng Co-) 

Bum^rellefs, Photoi^rupltlc. Careful examination of a 
negative will always reveal some trace of surface modelling of 
relief, this relief being more especially noticeable w^hen tbe 
gelatme coating on the glass tends to thldcness and when a 
pyrocatccliin devcloi>er i& used. At best, however, the relief of 
the negative is but slight, ccrtaiiily not enough to make it 
worth while to cast or mould for decoratix^u use, but if a 
suitably compounded gelatine composition is laid ex-enly on a 
plate it is possible to obtain a degree of relief as great os that 
of a coin or medal, and from this original moulding^ or replicas 
may be made In plaster, metal, or any matcfial capable of 
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plastic treatment. The photo-rcUel method of Professor 
Kamias ia m follows :—An ounce (jo fim.) of fine gelatine is 
soaked in 3] oxs. (105 c,c.) of water* and the vessel is heab^ 
Ui a water "batli un& aJI is dtssolved, after which i fluid 
draohm (3.75 c.c. J of glycerine is stirred in. The mixture, having 
been strained through fine mnalLn, is poured on levtilled glass 
or oiehil plates, I fluid drachm beitig allowed for 3 sq. ins. 
of Skirtnce {tS '5 C-C per itm sq, cms.). \Vlicii dry the coated 
plates may be kept any length of time, and sensitising is 
perforiDcd by soaking a pLatc lor 15 minutes in a b per cent, 
solution of ammonium bichnomatep and drying in the dark, 
l^posure under a negative in the printing fr^mc) should be 
continned sulBciently long to give a fully detailed image in 
brown, the time required being about the same as would be 
involved in maldng a print on cHilinary print-out paper On 
soaking the exposed plate in water the" relief is produced, and 
the plate can be moulded with plaster or with a waxy compM- 
tiOR upon which an electrotype ts made. If the swelled relief 
be very gently heated there is such a redistribution of the 
gelatine ns cn^es the relief per^t after the gelatine stratum 
is dry. (See also Photo-Scut:ptubr.) 

Bath* Either the liquid in which photc^raphic material 
is treated, or the vtcsscI that contains it. 

Bees wax (Fr,, Ci'rt ; Ital., Ctra ; Gct.^ This is 

obtained from the honeyoorab of the bee, and is a yellow mass 
breaking with a granui^ structure and of pleasant smelL It 
should be entirely soluble in hot oil of ttirpeotiuo, and is 
insoluble in alcohol and water. White wax is beeswax 
bleached by exposure to air and light, and cast into flat round 
cakes. In ceitaiu prootsses of carbon printing it is Important 
to obtain pure wax : this may be difi^cult unless the original 
comb can be obtained from a beekeeper who docs not fit his 
hives with the artincLal combs or bases now' so largely used. 

Bellcxskt^s Reducer. See Reduction. 

Beliowfl^ The foidiog portion of the camera which unites 
the back and front porbona is called the bellows, and is usually 
construeted of leather or black cloth. Black sticking plaster 
is useful for repairing small damages to bellows. The following 
bam been recommended for renovating leather beUows and 
leather camera coverings generally. Mix^ 
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Sperm Ckil 
Acetic acid , 
Glycerine 
Oil of turpentine 
Water to 


Bibliography 

, 3 oaa, {^5 e.c,) 

* 3 drs. (IJ c,c^) 

, 3 p, (II tc.j 

, i os. (14 cx,} 

* 15 oza. (4^5 c c,J 


Add the mixture slowly to the white of 3 using ^ 
beater, ^nd then add 3 ozs. {&5 c l methyUtcd spmt and 
about iQo grs. (6-5 gma.) of atiiline black dye, 

A reviver for doth bellows can be made as follows t - 
Methylated spirit + ^ . J6 o?a. [500 c,c^) 

ShdUc * , ^ . 4 -p 

Oxalic acid ♦ * ■ ■ t gmS-J 

Shake until diBsolvcd^tlien add— 

Linseed oil * - ■ * 3 ois^ (95 c.c,J 


If the beliows are bUcfc, give them a pteHminory coa'^ of 
Indian ink dissolved iti water, with a trace of Ptussiaa btue c 
kiU the brownnesa. When dry. apply reviver, using a ^d of 
cotton-wool. atid final I v removing the surplas by hnsk rubbing- 
tSee aJso LEATu^a and Marime Glue.) 

Bencene, or Bemole (Fr,. Bennwf ; Ital., Bearfwa C^r.. 
SenwA. A colonrleas liquid, with characte^c 

smell resemblLng coal gas, obtained commercially by (ractioiial 
distillation of coal tar. between 3 ©” and 150" C.: it ia purified 

by a second dLstiHation at So* Cr, and should cxystallize nt 

C It 13 iixsoluble In water, but sol able m all proportiOiia 
in alcohol and ether* It is a flolvent of all hxod and volatile 
Otis, and greasy substances genciaDy. It boii$ at atout 
So^ C., and at ordinary tempcsmture givs off a vapour which 
13 extremely iiif!aniHflabli&- It ifi used in photography as a 
solvent in ijncaustic paste, for the prepamtSou of matt 
v’arnishcs. and as a developer or solvtnt of bitumen in cert;^ 
photo'mechanical processes. Kot to be confouuoed with 
benrinc 

Betcfctne A light petroltum S|>irit used for burning in 
lamps. Knovkn also as bcnioline. It is in no way related to 
true benrene, and will scldotn replace it in photographic 
operations. It may be used, however^ as a substitute ft^ 
benzene in cleaning bnwhes used, in the oil pigment and 
brcmoil processes. 

BlbUp^rapby* See Books, 
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Bic±iromat« Proctsses in wfcddi the materii! 

Scn^tqvD to light 15 aji alkaline bjchmmato in contact velth 
an organic colloid, fiach ae gtim, nJbumcti, qr gelatine. Most 
methwi^ ol phoiogiaphtc block and pliitc makirig com? under 
this heading. (See Gvu Bichrohate, Cakbon Print rso, 
Ahtique's Process, Photogravure, Coj.i,OTypK, Aniline 
Process, CAfttHto Pmocrss^ Oil and Brdhdil Processes. 
For bicluromaLe poisDiiiBg see Si4tN.) 

mdiTomiite or Pgin^h. See Potassium Biciiromate. 

BJeoncave, An optical term denoting that the twosldeg ol 
a lens are hollowed Out. (Se? Lens,) 

Biconvex. An oplical turm <lunadng that the two aides of 
a lens are bulged out. (See Lens.) 

BtniKTiIar Camera. Another name lor Stenmscopk camera 
nr for camera with twindens finder. 

Bioscope, An obsolete term for CiNEMATooRAPli 

BirdSp Pbotogmpliliig, &er NAruRE I^iotd^lkaprv. 

Bitumen. See ,:kspuALT, 

Black nnd White. Finighing pliotograpliiis in. (Sec 
Bromide Pafeh and IlSulrginc, also Air Brush.) 

Black GLasa. Glass deeply coloured with maiigatit:!^ and 
iron. Sometimes ubed ss a refieqtof in photographing clotida. 

Black LLghtnIfigi See Clavden ErPEct. 

Black Varnish. Sec Vahnisk. 

Blacking. Fhe intetinr of all cameras^ dark slides, and 
lees tubes should be coated with a dead black to prevent the 
reflection ol light and coiisequeot fog on the plate. A good 
black can be made by griuding lamp or Ivory black into a paste 
i^-ith japannera' gold sit?. Another method is by coating the 
wood, etc., with a solution oJ (cjtous sulphate, and, when dry, 
applying a solulion of tanniu or decoction of logwood, two or 
three successUie applications being semetimea necessary. For 
blackening brass parts, two or three dillerent mcUiods are 
employed. VS'here the bmss will not be touched by the 
fingers, drop-black ground up with weak glue and water may 
serve* but a better finish, and a more: lasting one, can be 
made by mixing fine bmpblaok with bequer, and applying it 
iu two or three successive coats to the heated anicSe ; but 
where the brass will be fingered, it is obvious that some other 
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rii^thi>d must be emptoyed^ We liftvc tlie choice of two, one 
of which results in a bronze colourp the other is a non-n^fleftini; 
dcELd black. For the former colour, a solution ol platinic 
chloride acidised with nitric acid is used. This mcthocl is 
especially useful where any soldered joints esdst: where solder 
is not an absrolote dead black can be obtained by dippinif 
the article, heated fairly hot, into a solntiofi of copper nitrate 
made by dissolving copper wire in dilute nitric acid : it Is 
then heated over a Bunsen burner or spirit lamp, the green 
colour of the copper hrst showing; and at the proper tempera^ 
tune a fine dead black appears. Another nuethod ia to diskilve 
i part of copper carbonate in S parts of solution of ammonia 
and adding parts of water. Clean the brass well and un^ 
metse in the solution till black, rinse with water, dry in bran 
or sawdust, and give a rub over with thio oil varnish. 


AnDtJicr formula to hLacken wdcmI is as follows r— 

Extract of log^vood + - i [15 gnis.) 

Potassium clmomate . . 30 gt^. gtns.) 

Water .... * 35 oza. (1,000 c,c.) 


Dissolve the extract in boiling water, add the chromate also in 
Solution, This is a deep violet lii^uid which changes to black 
tn contact with the wood. 

To blacken leather-covered hand cameras which have 
become shabby, the following may be useful 


Cdue 
Vinegar 
Guid aiabio 
Black ink 
Isinglass 


4 ozs. fi 35 gni*-) 

t| pints. (1,000 ex.j 
? ozs, [GCi gms J 

ft (270 c.c,) 

130 grs. (g gms-l 


Brtak the glue in pieces, pat in a basin, pour over it about two- 
thirds of the vinegar, let it stand till it becomes perfectly soft. 
Put the gum in another vessel with the ink until it is perfectly 
dissolved : melt the isinglass iu os much w^atcr as w^ill cover it, 
which may be easily done by placing the cup near the hie about 
an hour before required far use. To mix them, pour the 
remaining vinegar with the softened glue into a vessel and heat 
on a sand bath over a gentle fire ; stir till diwilved, and do 
not let heat be over So“ C. Add the gum and heat to $0* C-, 
add the isingla^is, and it is ready for tise. Put as much as 
required in a saucer^ beat it till tliin, and apply with a small 
sponge. If the artide is dried quickly in the sun or before the 
fire ir wiU have a better polish^ 
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BlJickici^ 

TLe lollowuig metbodfi have b«ii recommended ^or blacken^ 
inj^ alutniniuin ;— 

(1) Tlie metat ia well nabbed with a ■clean rag and strong 
kitchen sodA and ^Tatw, to get rid of any grease. It la then 
mated with albumen by beating up the white of an and 
stiaiiiiaE it through moaUn. The albumen coating ts idle wed 
io d^3^ and then heated to a duU red heat, and allowed to cool. 

(2) Clean the surface thoroughly witij fine emery powder or 
emery (ioth, then gi’i-'e it an even coating with olive oil. and 
heat it a spirit lamp until it turns blaclL 

{3) Picpane the following mixture :— 


HydtochloTic Add . 

Ferrous sulphate + 

White arsenic {afseuious ostide) 
Water , , , ^ ^ 


1 jf 033 . (50 c.c.) 
6ogrs. (4.6 gms.) 
60 „ [4.6 gma.) 

l}OZ3. isoc.c.) 


The aluminium is firat thoroughly cleaned with fine emery 
cloth, and then dipped in the above '' arsenic bfonac bath. 
[4) Add 50 ECfi- (11.5 3 of gntnaandaiac to t 01. (looc c.) 

absolute alcohol J when dissolved add slowly, muting 
thoroughly. 3 grs. to y gm.) of nigroam. Apply this with a 
soft hruah and allow to dry thoroughly before touching it. 

Iron enlarging tanterna* if not used frequently, or kept in a 
damp dark-room^ ftequentiy become rusty in parts. To 
renovate and bisicken, the metai work should fir^t be thoroughly 
eleaued with a bttk fine emerj' pow^der well rubbed Ln with an 
oily rag- The emery should be entirely wiped ofl, and then 
butter of antimony robbed on. Thia should also be cleaned 
off, and the Ian tern lually polbhcd with a d^ doth. 

An alternative method ia to apply the mixture given under 

(3) above. This should be well robbed over the Iron with a 
bristle brush. When the metal Is dark enoogh^ dry off with 
finp Sawdust, and tlaou rub with linseed oU, 

A method of blackeniilg the wood surface of the work bench, 
and. moreover, prcxludng a finish that appears to be im^ 
pervious to chemicals spilt upon it, is as follows ;— 


A Ferrous sulpliatc » 
Copper sulphate , 
Fotassium permangauatc 
Water to make 
B. Aniline hydrochloride 
Water to make 


4 parts. 
4 i* 

4 M 


lOO 


r* 


15 parts 


ItV' 
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BliiPcliard'A Brush 

" A ia applied hot with a bnieh to the bench-top, pre- 
viouaijr made quite dean tuny paint, etc.p scmped of), and 
when dry atly excess on the suffice is rablied off. A second 
coating "is einiilarly given and aiJowed to dry thoroughly. 
Then two coats of arc given in successioa. A black 

colonr is produced which gr^nally intensiffes. A sUght 
coating of tinserd oil lakl on with a cloth is then g^tveoj and 
the bench is ready for use. Acida and alkalies spiJt upon this 
surface do not app<ear to afEcct it if quickly wiped off, and the 
surface can be kept In good order by an occaaioonl w ipe of 
linseed oil after a course of work. 

Where space and other circumstances peftnit, a Iming of 
black velvet provided the ideal non-^reflecting auifaco for the 
insides of cameras, extension-ttibcSK or lens-hoods^ Where 
the thicknes of velvet precludes its iiso, the black vel^^t- 
Burfaced paper knovm as ** Oock$ or “ cothn paper makes 
au excellent subatitutep as does a pi^^ce of Gci™uxe 
devdopod to a full black. 

{See also Baixows, Leather, and Dark-Room.) 



Blaochurd^e Brush consists o^ a piece of -swansrlown talko 
doubled and fastened by means of an indiafnbber band round 
u strip o-f glass i ins+ wide and 6 iilis+ long- It used lor 
coating plates, etc-, with aubstratuin for the collodion pfocess, 
and IS useful in the carbon and oil processes for applying the 
sensitising solntioiis ovenly* 11 iss a useful tool iu any process 

W'here papier has to be mopped over with a liquid, (See also 
Bijckcu Brush.) 

Bleacher. See DraWiSOS from PHoroCiiAPiUJ. I^THSSI* 
riCATtoH, Toning, and Bhomoil, 

Bllsiera. This trouble was at one time very prevalent 
with prints, hut is now of very unusual occurreuce. Beyond 
the fict timt blistera occur because there are points where 
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the filtii is lii^ufficienLly adhctCOt to the paper there 

is UtUe known. There are, tieverthclessj certain conditions 
which jHJCTn calculated to produce blisters and whicli should 
alwa?^ be avoided. Any kinkitig ot the paper, cspecu&Jty 
while it is wet, is hkely to produce a ?iiigbt detachtndnt of 
the him from the paper, and tliU may increase in ssie \i the 
print is placed in condLitons favonrabic to the pnxluctign of 
blisters. 

Any material ciiatt^e in the density- of the fluid in which the 
print is placed is a condition also likely to produce blisters. 
Two things will givt diflerent density a considerable v^iria- 
tion in temperature and a considetabre variation in the strength 
of a salutlon. Thus very cold water is denser than waiter at a 
higher temperatuic, and hypo sofution is denser than water 
alone at the same temperature. It is, therefore, a very 
coinmon instruction to avoid seriotis variations of tempetiHure 
in the various solMtions^ and also to avoid moving the print 
from a hypo hath direct to the w^ashing water. When blisters 
occur, a bitth of methylated Bpirit after washing will rapidly 
reduce tliem and assist in drying the print quickly. 

(See also Fvlt.Llstr,) 

Sfociktag Out. This term (sometime called 'stopping 
out is applied to the method of painting over parfe of a 
negative in opaque pigment so that the bght can net pass 
when printing. The ^rtions"' blocked out '' are thus rendered 
in white m the print. Blocking-out medium or pigment is 
suppUed commcreially, or thiek w^trrHX^lour paint, such as 
Indian red or lamp blacky can be used. It is applied with a 
gocHi pointed brush {sable is best) on the film side. If much 
detail or an intricate outline has to be followed, it is best to 
use liquid Zndiar^ ink with a flno bad-pointed pen. The 
negative beat held in a tetonebing desk and the outline 
carefully followed with the pea—the light coming through the 
negative. The pert line can then be broadened with the paint 
brush, and if large patches, such as the sky ia a landscape 
negative^ have to be blocked out, only the outline to the extent 
of half -an inch need be painti^ out on the dEm side. The 
remainder can be eov'ered with a piece of opaque paper. 
(See Rjutcuckisg and RaTouemNu.) 

Blocks for Printing. See PnoTO-^fccHAvic^l. PnocEsscs- 

Bloomiji^ of Iodises : Bloomed Lens. See CoATKn 
Lenses. 


Blue PriiiCing Prciccss un Pboiagnipliy 

Blue Printifig Process* See Cvanotype. 

Blurring. Aiiy imugc of indistLiict or doubled outline is 
snid to be hiuTf^. Btunini^ m^y bo caused bv an iaipcrfectly 
corrected lens, a Yrongly-ndjaited camcnt, by cunJensation 
of mobtarc on the Iftns. by a fitm or plate not accurattly in 
the focal plane, by incorrect focusing, or by rnovement of 
camera or object during the period of exposure. {See also 
Halation^) 

Body-Reliaase. Mechanism for enabbng the shutter to be 
released by means of a plunger or lever on tho body of the 
Ciimcm, so nllowiiig the camera to be firmly and comfortably 
held at eye-level. Although body-release has always been 
fitted to reflex and focal-plane canier4AS, on camenis with 
bctween-leiis &b titters it is still compamtively novel. The 
meebanism takes v'^artous forms, but generally consists oJ 
swd veiling and sliding metal arms connecting the release- 
plunger with the shutter. 

Bolling Silk* This ts a fine-meshed material, sometimes 
known as bolting cloth, usmI for oblaining di^usioa of detail 
and for canvas-graLn effects when printing or making enlargc- 
ments. 1 n use^ the bolting silk is stretched on a light wooden 
frame. This is held between the lens iind bromitlq papai 
wlren exposing the enlargement. The farther away it is 
from the paper the more diffused tiie effect will he. When 
placed quite close to the paper^ the mesh or graJii of tbe 
fabric will reproduced in the print. The softest effect is 
obtained by keeping the silk ntoving during the exposure, and 
a pleasing result is also obtained by giving part of the exposure 
through tlie tilting sUk and the mmiunder without it. Its 
use increases exposure about one-third. 

Books on Photography. The following classified list 
makes no pretensions to completeness, pirticolarly as regards 
the more elementary books, when there are often many covering 
much the same ground. The list has been compiled with tbe 
intention of including at least one good book—-wheic possible 
tw^o, one elemeatary and one more idvanted—on evecy aspect 
of the subject. Books only temporarily out of print have been 
included without oommeufc: the few specially IrnporUnt books 
that are included although pcrjunncTitly out of print are 
indicated with an asterisk- Most of these are Dither obtainable 
secondhftnd or can be consulted at public librariea, notably 
I be Patent OiTice Library (Southampton Buildings, Chancery 
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Lnne, Lotidon) wrhcrc the enquirEr hss direct arcKS to thu 
shelves. At the British Museum Librar>' a€ce^ to the bwks 
is less rapid, but the ooUeotion is very t:Dmp1ete. 

Owing to frequent changCSr the prices quoted raay in many 
he iDcorrect, They have been included! Solely os an 
approximate indication of the scope of the v^otis volumea. 

In additian to the books listed, many majiuiactiirers— 
.Autotype Co,, Burroughs Wellexnne, Dallincyef, Gc%^crt, 
Ilford, Johnson & Sons, Kodak and others—issue many 
extremely %Tiluable booklets cithtr free or at nominal prices. 

An op-io^te list ot ijrurrent photogmphic h(X)ks by all pnli- 
lishus can be hid on application to the FoiintaiTi Pressr 

AE^VA1^CKK^ ScrENCE OF PHOTOOHAPWV. 

Thf Th^y ef the Pheiegfaphic Procfsj. C- E- K. Mees. 63/-. 

This b^k ia wTitten for scientists and research ivorkera 
inteiested in the cberaical and physical aspects of the photo¬ 
graphic process. It is ftai a guide to photography, though 
the worker with some knowledge of science- vnll find in it 
much in valuable information not obtainable dae where, 

Compj^te PHOTOGRAPincTjurreooEs. 

Handbook of Ph^grapky^ and DirDt.^;Y. 4^/6. 

Photography, TAwr>^ and Pra^iee. L. P. CnaRc. 35/*^ 
Photography, its Primiphs and Praciicf. €. B. Nrslette. 35/% 

Gn^iERAi, Textbooks, 

The Ifford MaauaL ItFORO, Ltd. 10/-. 

Graphic Grafiej Photography. Morgan and Lester, jo/-. 
The Twfn-iettf Catnera Campanion. Nkwcomkr. 15/-, 

Exkmestatiy General Textboors. 

Compute A mafettr Phoiagrapher. BoeR. 21 K 
Btighier Photography , David CiiARiJi^. 4/6. 

Camera Booh. Emanuex 7/6. 

Photographer's Guide to Bettor Pictures. Shearcroft. 6/% 
Suocessfut Snapshots, Shrarckoft,. 2/6. 

Teach Yovrseif Photography, Bqwxek. 4/6. 

EnlaEGIXOp PRr.STiNO AND NEGaTI VE-M AKl NO, 

Developing. Jacob&ok. 10/6. 

Photographic Enlarging. JoROANi 55/^. 

Etttargifig^ JacOusok and SMETHUftst. 9/6. 
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PfF/m Glov£R anti Wakweld. 6/-. 

Focal Dcvoioftin^ Chari. Emanuel. 2/6- 
Ail About Formulas, Jacobsos. t/6. 

All Aboid processing. Jacooson. 1/6- 
All About Making Enlarg^ints. jAt:oBsaN. 1^6^ 
Phoiographic Fniarging. David CjiAitL&s- 
Processing Atinieiture FiimSr Turnek. 2/6. 

Profcclion Confroi. Mgrte5I5EM. tS/fi. 

Photographic Enlarging and Frim Quality, Ijdot£?«s. 35/-* 
Photo-Lab-Indr^r. Mohcan and LsstER, 57/6. 

Home Photography^ David Charles, ad. 

MiKlAtURE Ehdichjrapkv. 

35-wm. PhotoAcckniquo. Kewcombb, 15/-. 
yfy Way wUh ike Miniature. Vising. 13/6. 

Leioa ManuaL Morgan and Lester. 30/-, 

See ^Iso Guides to Specifig Cameras 

Photographic Science; Optics, CuemistrVh etc. 
Photographic EmnEion Technique, Thorne Uaker. 25/-. 
Froperiiss of Phoiograpkic Maierials. CusRC^ 12/6. 
Photographic Chemicals ai«f Soluth*^^ Crabtree and 
Matthews. 30/-, 

*£(meniary Photographic Chemistry. KodaiC, Ltd. 
Photographic ChgmioaE, Shkarcropt, 6 /-, 

Hon$e-made Papers^ fihns and Pioics. Jaco&son. 2 /<I. 
Photographic Optics. Cox. 15/% 

* First Book 0/ the Leris^ Wel&orse Piper. 

Depth of Focus. Con. 3 / 5 . 

ExrosuRE, 

Photographic Exposure, Turner. 6/-. 

Exposure. W. F, Bekc^ ii/-- 

Alt A bout Exposure. Jaco pson, 1 /6u 

Focal Exposure Chart. EuaNUEL. 2/6. 

Filters: Colour Render!ko in Monochrome. 
Photographic Fillers. Giover and Wakeeteld. 7/5. 

* Photography of Catoured Objects. l^lEES. 

Ilford Colour Filters. iLPORO^ Ltd. 5/% 

JFrffJifti Li^Af Filters. KodaE, Ltd. 2/6. 

Focal Fitter Chart. Emanuel. 2/6. 

.-T ti A bout Filters. J acorsqn . 1/6* 

Photography by infra-Fed. Clark. 36/-- 
I nfra^Ped Photography. Rawlings, j/-. 

61 


Books OR phoEo^raphy 

Porthaiture a?jo Lighting, 

Ugkti Hg for Fkatografihy , Xurn bskc> ri/ 6 . 

A ri of Fhoiograpking Chiidr ^. Fahtington, io/6. 

Modrm Portratt Ticknigut, Lliiuii. 15/-. 

Pkoiograpking Ptop!n. VAN WadeNgvkn, I 3 !/ 6 k 

^ k^^ 4 ^ PfflirmtS. VAST Wadrnoyen. 11 ^6, 

One Lamp Only. Van Wapenovem. 1/6. 

Thf $tcmd Lamp , van VVadknoven. 

FiKfis p/ Karsh. y >{-* 

The M 0 deL Mo«tensen% ^8 /- 
Fi£ioriiil Ligkitttg , Mgrtev$en. 31/6. 

Outdoor Pertraili*rt, Mortens EN» m 

Flashlight. 

Plash PMography. Rqdjer Heath, 

Syn£hronistd Fiashiighl Photography. Wakefield and Smitil 

Fi^k in Modern Phoiography. SfoRTENSEN. 31/^^ 

Photofiash in PracUoe. GiuamT. 13/&. 

Speedlighis. Palme. 15/-. 

Camera jouftxAusii akb Professional Work 
Pwianci Journ^tsm witk ComeTo. Mallison. 7/6- 
Living on my Catntra. Cash. ij/-. 

Pkolography as a Career. Kraszn a-KraOsa. e zJ^. 

Selling Photographs. ALFiERt. 1/6. 

Ta Be a Professiotmi Fhoiogr&pker, R. H. Mason. 

Microfilming and Cofying. 

Document Phoiography. Greenwood. 7/6. 

AH Ahout Copying. Grjernwqod, 1 / 6 ^ 

Retoucbing and Finishing • 

Dye ReioMCking and Pntit Fimshing. WAKEFIELD. 0 /-. 
Cotoanng^ Tintit^ and Toning. Wallet, jj 6 . 

Segasive and Print Retnucking. AnnE J. Antiiont. 43/- 
Treaiiie OB A ir Brush. Fraser and Stine. 15/% 

•A rt 0/ Cohuri ng Pkotvgrapk ic Prints. Tor ias. 

Guides to SPBCiFtc Caheras: CoNsrRUCtlONAL 
Booics- 

Retina Guide. EhanueLh 3/6, 

A'oroi Guide. Emanuel. 3/6. 
fkonta Guide. Emanurl. 4/6. 
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I Bookft on PLotograpb^ 

f Guide, Ewanurl. 4/6. 

Guide* EuAJfUEt. s/b. 

IMea Guide. Ehasukj,, 5/G. 

^ EraJtta Guide. Emanuel. 5/6. 

Rofififfe.r Guide, Fuluk. 5/6* 

Over to 35-mM, Euanurl^ 3/&^ 

I Hmtd Your Qmi Eniar^er, Stv-ven 7/6. 

Mukittg an Etdurger. van WAOtsovi^N, 3/6. 

Hi nis, Tii^s and Gadgets. * * Amate ur PiioriKs Raphkil ^ ^ 7/6* 

[ Colour PnoTOGHAPriY. 

Tmmpsirennei* Thomson, 17/^+ 

MafriTi^ €ohm Pnuts, Coots, Of-* 

Curbro Coiour Print-^, I lANivOKTtl. lofO, 

Coiow Phoio^raph’^ for the j4m3frrir* Hunney. 5 Q/-» 

I Coiouf Photography in Praeiiee. SrttSJCER. 35/-. 

Art ANO PlCTOKlALtSM. 

Composition for Fhtifograpkeri, Haile. 15/-^ 

New Photo Vision. Gernshei m. to/&. 

Photography and the Art of Seeing* NATKIN*, ij/-* 

I Horn to Make Camera PkiiiteSr JOHfrfSOS. 15/-. 

I Image Management. Haz, 17/^- 

Photography w a Language, VVmTiKti. 25^^, 

I *Prsiteiples of Pkoiographie Pipiormiistn^ Tilsea-* 
and very Truuiy otben. 

SrKCJAL Subjects and TECHNTOu^a- 

Bromoil atid Transfer* Sv"ME 5 ~ 

IntroductfOH io Medkui Photography^ J. HUMr. 30/*^ 

:i dmateur PhofomUFOgraphy. Jacksoji. 7/6. 

Pht^graph e ^k es* Charles. 5/'- 
; ’ Faseinating Fakes. NatkiS. 10/&. 

\ CreutiOM Table-Tap photography* HEtliASM, |S/-. 

J Photographirtg Models, Ahern. 3/-. 

t Photography iii EngiUeering, 42/-* 

, Art of Pigit$efUing* TiLNEY and Cox, if^* 

Stereosetrpic Phatography* .AkTHUft W. JtrtioK, 4 ^Z-- 
Afiniaiure Photography Afier Dark. Ml sic am. 10/6. 
Arehiteeiunti Pl^ography, Leslie Shaw^ 30/-. 

I Trflrn and Camera. StacV- 8 /6. 

J Nature and Camera. PJKE, 13/6- 

and many othciA. 
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When searchinff In a library' for in/orniation, rxjfcfencea can 
in a great immbcr of be traced by consulting files of 

Thf B. J. . 4 bHiiif-c]£, Phtiiogwaphic At^ratiSf or Uie Kcniak 
Abslr^cl Bu!UHn. 

See also P^hjodica-^s, 

Borax [Ft.^ Borax; Ital., Boracie ; Ger., Birrsawm 
Na|B*0|toHiO=3Si. Symanyina : Sodium borate, or bE- 
bomte. It occurs in heiagonnJ pminvs with ^7 per cent, 
of water ; the^ are often so fine as to have the appearance of 
an ajnorplionj white powder. Them also an anhydrous 
prodart knowTi as fusfJ or caienufii bontjc ; one jiart of this is 
equal to j ’89 parts of the crystals. Borax is found native in 
various parts of the world* qr made by neutralising tone acid 
with soda. Solubility of crystals : 3 per cent, in cold, 98 per 
cent in hot water : ver>' little soluble in aicohoL 60 per cent, 
ill glycerine, ft is usc^ in toning, and as a weak alkali in 
many modfrm developers oi line-grain type. (See Develop- 
iij^XTand Fink-Gkajk Bntm Lor went:.) 

Bo rlc Add. (Fr, ^ctds : Ger. Bornduf e) HjliO^= 62 ', 

Synonyms: Bt^mcic acid, orthobaric add. Used Ln conj unction 
with borax in certain bne-grain developed to maintain a con^ 
Stant alkalinity- during use or sbqrogo. Solubility, 4 parts in 
JCMJ of cold water, 39 parts in too of boiling water* 

Bottles. Bottles are an important item in the photo¬ 
grapher's outht, especially il be is of an expcrimontal turn oi 
mind and keeps many ctemicals. Strong acids should be 
kept in stoppered botties. The stoppers should be greased 
with vaseline to ptcvellt sticking, and ab bottles should 
always be kept stoppered or corked and legibly labelled. 
Always pKiur from a bottle on the side opposite to the label 
to pmtect it from con Lamination by drip* 

Bottles may be obtained irom the chemist, from laboratory 
furnishers, or '' empties " from all sorta of sources may be 
accamulatcd. It is w-qrth noting that moat medicine bottles 
have tbeir capacity* in lluld ounces* moulder] on the bottom 
and that the ordinary wine or spirit bottle holds one-stxth of i 
gallon, or 26| or, (750 ex*) The large wint bottles (Vermouth 
Chianti) genemll^^ hold 1 Litre, or 35 oz., wrhile beer bottles 
hold ro, 20, or,fOoz, [^Sj, 568, or i I 36€,c.) 

Before placing a nolutloo in a bottle it should be thomughlv 
cleaned. The following are the best cleansing agents foV 
removing traces of various substances from bottles: _ 
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on, Fai, Greasy — AnyatrOTig.alkfldl—acmlOftla* 

cauatie pot^b^ or aoda^ etc. 

Gtvunne ^ — Use plenty pf waria water. 

Varnish, Warm metiylated spirit, and, failing 
that, a fitropg solutian of potafisiam carbonate- 

Tin^ntfs, Methylated spirit, followed by atroog 

ammonia and then water. 

Spent Strong hydrochloric acid, iotlow^ by 

fine aand and water. A grey deposit of metaUic silver best 
removed with nitric add, or with tire cleanser jjiveii under 
Physical Deueit^pment tn the article Fine Grain Development, 

Chalky /IfDilute hydrochloric acid and then 
plcntA' of ^varen water. 

(See also Corks» and UtnELLs.) 

Brekcn DLmbes. See Mending. 

Broken Negative!!. When a glass ucgBtive is broken, lay 
the tiegative, hlni downward, upon a perfectly levet surface, 
caroiuUy place the fractured pieced together, and apply atripa 
oi gummed paper along the edges ot the cegativo^. When 
thoroughly dry, turn the negative over, and apply some strips 
of paper along the margin on the him side, allow it to 
thoroughly cJryp. and varnish the film- To print from broken 
negatives, lay the frames on a revolving gramophone turn¬ 
table, Of place them at the bottom of a box without a lid 
about tS ina. deep. When the negative c9 badly broken in 
many pieces, a good plan is to sandwich the pieces betwwn 
two ^ean glasses of the same size, and bind all together like 
a lantern slide. A positive on another plate should then be 
made by copying in the cAfuerat This can be retouched, and 
a new negative made fiom it and again retouched. 

Another method for dealing wiili the crock is to drop some 
Canada balsam, ivell diluted with xylol. In itthis, on drying* 
renders tkse glass and crack hDEnogenoous. (See Nst natives.} 

Bro^old. A process, dcmoristcated by Oswald Stem to 
the Royal Photographic Society ia by which the image 
on a bromide print can be reinforced or replaced by a pigment 
Image. Working dclails have not been published^ but the 
process appears to havy a certain llkoiiess to the Carbro or 
Cubogmph processes 

Brometchip^l, A method of treating bromide pwipcr 
!iO as to produce a nrjult showing the texture of the paper 
supjwrt, thus giving the print a character reminiscent of 2m 
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etching, TIie pfoctas was fir^t described by Richcvnl IJatUyn 
in Ths A mafeur Photogrt^p^fr Tor October 9th, 1955, 

Thq cboicE of piiptir for this process is important, su the true 
character of the " brooietciilng is-ttiost tuUy dfi%'elopc<l on a 
paper of rough or extra rough texture. 

The paper is giveu from two to sis liuies the normal piptHure* 
und i.^ then developed fully* giving some fifty per cent, more 
than the normal time to ahow the over-printed darki tu reach 
their full hlackuess. Rinse the print in water, and transfer 
to the etching solutEon, which is up m follows :— 

Sait, 23 percent, solution . . . 3 parts 

Sulphunc add, 13 percent, solution * . 1 part, 

F'otassium pennangaiiate, per cent solu¬ 
tion . . ^ . . 6 parts. 

Water , . . . I. ^ 240 to 310 p.irtSp 

The separate solutions keep well, but the working solution 
shoukl only be at tlie time of uit. The weaker salution 

is usetl when the exposure has only been about three times 
normal ; where it has been longer the minimum quantity of 
water sliould be taken. A lo X 12 print wiU require some 
oes. (370 c.e.) of the solution. 

The method of applying the etch Is important, os it must 
not be poured directly on to any part that wtU appear in the 
iinal picture, ft is best to mask one end or side of the paper 
to provide a space on which it can be poured. Tlie use of a 
dish bigger tlian the p.nper is uol recommended, as this accen^ 
tuates the tendency to uneven action towards the edges. 

The whole of the etching sol 11 1 ion should not be poured on 
atone time ; nbout a quarter of the required amount i& enough 
for the firet application. As soon as it is poured on, white light 
may be turn^ up to enable the progress of the action to be 
watchwL When tlie etch changes ftbm its original magenta 
to a brown-ircd it may be discarded, and a fresh lot poured on. 
This is continued until the brightest bighiight Is pmcticaJly 
cleared of silver, when the print is washed until the wash- 
water no longer has a pink tint, and is then transferred to a 
fixing^bath iiinde generously acid with metabiifiiJlphite. The 
image which up to this point has been Hat, veiled, and stained, 
clears aJniost at once nnd stands out boldly in a rich charcoal 
black. 

Uneven action of the etching solution towards the edge ol 
the print or elsewhere is generally due to the print not lying 
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quit-e flat in tEic lUsh ; the dtli:ct may be prevented by aiiEE- 
cient auaking niter development. 

B rom -Tiyd roqu laone. i -3-j bromodibyd n>x ybeneene ^ i jg. 
iCiLowia also ^ adufol Developing agent ver>' aimElnr in 
properties to cyorquinol {q.v.) but of rather higher activity. 
It iifi no longer coniinercially obtainable. 

BromSde. A Salt of hydrobromic acid JJUr. The alkaLioe 
bromides n-vre used ns restrainera in development, and lor 
emtthion making. For individual salts, see under 

BftOMIDn, PpTASSIUU BrOUIDE, Ctc, 

BromLde Paper. Paper coated with an emulsion of silver 
bromide in gelMinc, Vfith or vk'ithout other silver haloids, luid 
intended for obtaining prints by development either by contact 
printing or cnlaigiitg with daylight or artifidai light. The 
emulsion is prepared in a mariEier aimilar to that in which the 
emnlsion for dry' plates is macle. (See Ealltt. 5 lON.] 

Bromide psiper is sold in both single-weigEit and double- 
weight thickness, the latter really being very thin card. In 
most makes a wider variety of surfaces^ ete.p can be obtHiined 
On double^weight p^per, which is in any case more suitable 
tor large pnuts. Surfaces range (Tom glossy to very longh, 
aoote being dull (i^ff. non^reliecthig} while others have a 
distinct sliecn. Surfaces of the latter type have recently 
gained a great deal in popularity^ largely l^cause the blacks 
are richer than on a completely non-reflecting surface. Many 
of the surfaces can be had on either white or cream paper, the 
latter being particularly suitable for prints that arc to be 
finlphide toned. The white" papers of some makes are 
du^-purpose papers; the base is tinted to a very slight 
cream or " ivory-white colour which is effective no matter 
whether the prints are toned or left black. 

In the matter of contrast the worker is wdl catered (br ; 
some makers oiler paper (in certain surfaces only) in as many 
as six diflerenc graded of Contrast. Whatever may be the 
contmst of the negative, one grade or another Is bound to 
yield a good print. (See CoXTKAst GkaDks.) 

.4 recent type of bromide paper^ introduce in 1940 under 
the name '* Multignide/' combines a Exjutrasty entuBion 
highly tusnsitbed to ycUow light and a soft emuhdon sen^tive 
ahno^t soldi- to blue light, ContrBS:t is then determined a# 
ihf tinu 0/ prtiUing by using a blue or white ligbt for soft 
prints^ and a yellow liglit if a contmstv print is requb ed. Any 
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dcmTc4 contrast can be obtained by^ placing a fiitex al tln^ 
correct Colour over tlic light, or, two liters only, by 

dividing tlic total cjcposune io the requir^ propordons between 
blue and yellow 

Dt 3 ereiit makes, and even different contnust^gradcs of the 
some make, have diflEfemt but tlid dL£erences are not 

groat (a mtio of perhaps 5 to i atnong the wdl-known mokts). 
No attenapt to list spe^ can ever be more than a very rough 
guide, as successive batches ol nominally iden tical paper often 
have quite different spoedi!. Further, tljc speed changes quite 
appreciably during storage. For these Tcasons it is not worth 
vi'kdlo to keep records of the estposurea required for printing 
diffetent negatives. (Sec* however* Sl*FEi>s ov rtiiNTiNra 
Papers.) 

Exposing Bromide Prints. 

O^jcrationfl in the production of a hromlde print or enlarge¬ 
ment mufit be conducted in yellow or orange light. The 
C 3 cpc]^iure is diade by artificial light—i.p. gas, electric Liglit^ or 
maf^nesium. Printing should be carried on by the same light 
always, if pi^tble, to get unirormit^^ of nsuibs. 

The film sinle of the bromide paper, even il not evident Irum 
the glo *3 or shceit, can be caJUly seen by its tendency to curl 
inwards. If there is any doubt, one cortiGr should gently 
but firmly bitlen ; tiie ffhu sirle wid adhexe to the treth. 

1 f incandescent gaslight or electric light is used for the tx- 
posure, this is turned on as soon as the printing frame is filled 
and the remainder of the paper has been put away in a plnce 
safe from die lights Tlie priiitilig frame is then placed at a 
dehnitc distance from the light und the exposure mniJe. 
It is essential to keep precisely to one particulnr dbtaocep 
and a distance of 4 ft. from a 40-wratt lamp is about tight for 
the average bromide paper. Exposures may then be expected 
to virv" from i to 10 seconds according to the make and 
contrast^griide of paper in use and the density of the negative. 
At 1 ft. the exposure rcquiml would only bc onc-^juarter that 
needed at 4 ft. (Inverse Squoffts^ Law of. A test-strip 

ts easentickl at the first trial : cover up the Frame progressively 
with n piece of Card or bLick paper, moving it on after 1, 3 , 4* 
8 and 16 seconds, so as to obtain a print different parts of 
which have received these exposures. Development will 
show which is correct, or if none Is correct, whether the next 
trial should have longer or shorter exposures. 

f t i^oiikl alway's be remembered that bromide paper ri?qusres 
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to ha- developed for its full time; the depth of the print Is 
therefore only contfoilable by varying eX|»-iyre. For a given 
depth of ptint, there is praictkaily no latitude in e^Tp^j^ufe, 
tjoless fully developed, neither the gradation nor the colour 
of tiH! print is likely to be satwfactoty. 

(Sec also Speeds of PnrsTiso PAPEns.l 

of Bromide Priittx. 

The development of the print must be done in the dark- 
rooiri by yellow light. The exposed paper is taken from the 
printing frame, or, if nn enlargement, from the enlarging 
apparatus^both contact prints and culargonients are from this 
stage onward treated In the same way—and laid face upwards 
In a dean dish. 

If a good many prints are to be made, m that it is not 
unecononiica] to use a fair volnme of developoTp the expo^ 
paper may be simply sUd, face up^ into the soluLion. With 
big sheets tbi* is difbcult i it is then better to lay the papier, 
face up^ in the empty dish and pour the developer oo to it. 
When the quantity of developer to be nsed is too small to 
efisure ra|jiiJ flooding of the print by either of these metliods, 
it should first be soaked in waiter till lirup, when the developer 
will spread evenly over its surface without difhculty. It I"* 
a good pLaft to wipe the aurfncc over with ootton-wooL or wilh 
the fingers, as soon as the developer is applied. This ensures 
^lat there shall be no air-bubbles on the face of the print, 

The dish is rocked, or the print moved about In the dt- 
vciopcr, and if exposure h^ been correct, the inuige wlU make 
its appearance in a few seconds, and in a rLonna] developer 
used at F., de^“eiopnienl will be complete in something 
less than a minntes. With correct exposure, there is Utile 
IlkeliihDad of overdevelopment, os the action; of the liquid 
seems to stop almost entirely. This is especially the case with 
amidol. This stoppage of development may bo taken as an 
indication that I hr process is haished, butshouM not be relied 
OP to the e^ctent of leaving the print In the developer too longf 
or the whites of the picture may be degraded. 

When the print is judgerl to be fully developed—and it is 
well to remember that in the light of the dark-room it will 
look darker than it will in daylight when finished—^it is rinsed 
and placed straight into the fixing bath. 

If the print is too Hgbt^ exposure has been insulhcient, 
while if it is too dark« exposure has been excesaU'e. In either 
case another print must be made, read]listing the exposure 
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suitably. If the contrast of the print ia teso great or too small, 
again anotlicx print mu^t bq made, this time iiidiig a paper 
giving Jess or more contrast. Since tlae ?speed of this paper is 
not likely to be the same that already used, a fresh test-strip 
must be made unlcfis the relative speeds of tJie two papers 
are alresuly known. 


Devehptrs for Bro*nide Prittti. 

It is always saiisst, ptarticiiLarly for the first trials vdth any 
individual nlakc of paper^ to use tJic developer pccommended 
by the makers, and given in tlie iastniction sheet aoconipanylng 
the paper. Often this developer is avjiilablc in packet or other 
ready-prepared form. Keverthelcss, most bromide papem 
work well with atiy welhbaJanced developer. 

The Btaitdard types of devetnper lor all bromide papers are 
metol-hydroquinoue aud amidol^ and of these the foratcr is 
now by far dte most widely used. M^ker*' fomiulaj for M.Q. 
developers do not vary very widely from one to another, 
except in the amount of bromide included, and the following, 
tvluch Is a mean of the lomiulj^ of the leading makers, can ^ 
used witJi full success with practically any bromide paper, in 
a Inll bottle, well corked, Uic solution will keep for long periods. 


Metol 

Sod. sulphite (anhydr.) . 
Ifydn^quinone 
Sod. carbonate (anhydr.) 
Fota&s. bromide « 

Water to , 


2.1 gr, (2.6 gms.) 

gr. (46 giuE.) 

So gr. gm^J 

320 gr. (37 gms.) 

4 1^-5 ^ 9 -) 

w ozs. (1000 C.c.) 


For use, dilute witii an crfual %^oIume of water. M it 
stands^ tliis developer contains j^th gr, ol bromide per ounce, 
which is a minimum, fur any paper. More, up to about five 
timea the quantity sbown^ should be added if the maker's 
foTEniila suggests it, or if there is any ttudeucy to fog. Too 
much brotnidc will give a greenish block. 

An amidol developer is daimed by many to give a finer 
colour than mctol-hydroquinonoH but it mu^t 1% made up 
within an hour or st> of use, and has ttie di^dvantage of 
ataliiuig the fingers a rich browu, Tlic follow ing is a mein of 
the formula! of the leading makers. 


Amidol 

Sod. sulphite (anhydr.J 
Potass, bromkie 
Water to 


50 gr. (6 gms,J 

24^* BT {27 5 gms,) 
S gr. (0 9 gim) 

30 OZ. (iCkJO C.C.) 
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VanatiQn^ m tlio quantity ot bromide make much less 
dMctence with An amidol developer than with metol-hydro- 
quinone, but tlie abov-c remarks coacemiug the effect of too 
much or tiX^ little bronaide hold good also with amidol. 

It should be not45d that with eiUier developer, but particu¬ 
larly with metol-hydJoquinone, it is often hii|hly advantageous 
to replace some or all oi tire bromide with a devdo|W Im¬ 
prover or antidog|aot. (Latittjl, Ooc-Four-Two). 

The prints after development should be rinsed in plniit ivatcr 
aud then fixed in an acid fixing bath The prints should 

always be well for which purpoM it i 5 a good plan to 

put them through two fixing baths in succession. V^licn the 
first fanth ja exhausted, its place is taken by the second, and 
a new second bath is brought into use. Economy in hyfio is 
in this way combined with the thorough fixing so essential 
to permanence. (Sec Fixing.) 

The prints next washed for half an hour or morc^ id 
running water or in A dosen changes of clean water, allowing 
the prints to remain for 3 minuti:s in each change. After 
washing the prints should be treated with a hypo-ehminator 
[17,11,) anti pinned up to dry. The edge of a wooden shelf is 
suitable for the purpose. Large prints may be suspended by 
dips from a line across a room, laid face up on a tow’d on the 
floor, or laid face down on bnttpr muslb stretched on a frame. 
Drjdng may be hastened* if necessary^ by %:takiug the prints 
in mcth%'latcd spirit after leaving the last wasMng-water, or 
they may be dried by heat, especially if a hardening fixer 
has been usccL The emulsion wdil not melt it the print 
is kept in bri^ movement to provide a continuous current of 
air over its surface, as it is kept cool by the evaporation of the 
water. A particularly safe method of rapid drying is by a 
blast of hot air, as from a Jmir^rj-er, When dry they are 
stfaightened by passing under the edge of a fiat ruler. 

Abrasion or stress marks are now i^ldom seen, but may 
sometirnes occur on the surface of the prints—e^ipKially 
in the wliiies. They can be remov'od when the print is 
by rubbing with cotton-w^ool wetted with mcdiylated spirit. 
These marks are most likely to occur on glosay-atirfacetl 
bromide paper, piirikularly if the development has b^n forced. 


n nrp>i Tom-i on Bromide Paper. 

Brown or wTirm tones can be sixuted on bromide paper by 
development by greatly iucreMing the expewuro and using a 
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very dilute and Mghly rcBtraln^d chlorquirtol developcT. but tbe 
metibod ia uncertain. It \s very mndh more satisfactory to 
use ciue of the chlorcf-broiiiide papera specially made lor the 
production of wanri toneSH 

Very pleasing wurm toues, however, can be obtained by 
a pytocatechin doi.c]0|>cr devoid ol preservative. TlOs 
developer, duo to Dr^ Julian Emith, ia made ap by adding, at 
tJie time of use, 40 gi3, of pyrocatechin to oz. of a 5 per 
cent solution of potassium carbonate (4^ gnw, to i.ooo c.c.)^ 
Development must be caiTied out at about 0 o^ F., or at as 
high a tempeniture as the gelatine of the paper will stand. 
A iittle bromide may be required to hold log lb check. 

The usual method of obtaining brown or red tones on 
bromide paper is by toning tJic print. (See Toni.ng.J 


Fai/nrei fn Bromide Printmg. 

Failures due to incorrect exposure, or choice of paper of 
tVie wrong contrast-grade, have already been mentioned. It 
only remains to add that dark-room Ugh t ia minleading to 
those not accustomed to It, and a prirrt that appears correct 
when seen in the dark-room may turn out, when fiecn by 
daylight, both less dark and lcs?i contmsty than it did w-hen 
made. 

Staifi5, usuoEiy ol yellow or IjTown colour^ are a not un¬ 
common fault They ore in prajctically every case due to 
allowing the developer to oxidhic in the paper. A qukk rin.se 
alter development, followed by immersion xa a £jdng bath 
containing plenty of nietabdsulphite, wiU ensntre absence of 
stains so long as the print is moved about for its hrel 15 or ^o 
^onds in the d^cr, and is not allowed to fioat up to the surface. 


Otd and Spt^U Bromide Paper. 

Bromide paper tlmt has been kept tod Long, especially If it 
lias become slightly damp in storage, will often ^ve dat and 
grey prints^ and ifi a bad case may show a mealy fog, especially 
round the edges. Unless too far gone, a developer-improver, 
or anti-loggaiit (Latitol, One-Four-Two), added to the 
de%’cloper. will generally^ prove a remedy. If this proves 
ineffective, the following treatment, w^hich can also be applied 
tg paper fogged by slight acddcntal exposure to light* will 
often save xt. 
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The pToc«lijre ia as IdIJows. 
Pota^aitinL p^inangnnai* 
Sulphuric acid 
Water X » - • 


The following bath tnade up : 

5 ps. {o-i 5 J 

, 30 flU ELS, (1-5 ex.) 

* 50 ozs, (1,000 e*c.J 


The stale or fogged bromide paper is soaked In thi-t lAqlatwn 
lor a mitiute. It is then transferred to a z per cent, solution 
of (anhydrous) scxliuiu sulphite, % 

Lea\-e for another minute, rinse, and the pap(^ ^ ready for 
use. It may exijosed at ouco in a conditii^, or ran be 
rushed and dried (in the dark-rooiti. cl cou^J. Tb& sp^^oi 
the orimnhl paper Lg decreased approximately onfi-balf by tins 
methi.^. 

Confrefiin^ Cradaiion in Bri?mida PfiitUng. 


Choice of suitable dovelopcrs will give lyther harder or 
softer riHultS than a noimal M.Q. or amidol dewtoper would 
give. The fotlowing formuLT represent two citrenirs. 


For Coutrmty Rssuiii^ 


Ilydroquiuotio 

1 0^^ 

Sn^dium sulphite (anhydr,) 

a oi. 

Caustic Soda 

T Gt- 

PutaGsium bromide 

1 02^ 

Watur to . 

20 OI. 


{ 5 a gms.) 
(100 gtns^) 
(50 gms.> 
(jj gins.) 
(iDOO C-C.) 


Dissolv* the caustic soda separately in cold, water, and add 
to the rest of the solution. Fnr use. dilute i part of above 
with 8 parts of water. As tliis developer tend* to give Stains, 
a stop-bath of per cenb acetic acid should be ttsed between 

[ievdopmeat ami uxing. , 

For Soft rripif*. The concentrated developer given under 
ParamhfUkituft in the article on DEVtl.QPiiEXT give* very 
soft prints indeed. For nse, take 1 part and make up to at. 
parts by addii^ water. KaUier Stronger blacks will be given 
if about 1 to a mins, per ounce of 10 per cent, potasstiiin 


brotoide solution is added- 

JTor /irlrrijirifinfc Conirafi. A, L. M. bowerby has 
PhQi^^grapfu^ft ScptcnlbCT z'l a.nd 1 ^ 43 ) 
thut the vrorking SrCjlittioEis of the bydroquinonc aod paru- 

inmophenoldevelopcrsabove should he miaisd. ia any i^ai^ 

proportiotts, to give intermediate cootrart. He finds that the 

av^ailabLe coutrast-ruti^e cun be divjcie*J into seven Pt-iunl steps 
by taking the amounts the hydroquinoftC d^vdaper shown 
in the lotlovring table. mcI making up to a total bulk of lo oz. 
(loo c.c.) by adding panmaiiiophcnol. 
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Bromide Prints r Ketoucbln^ and Fioishln^ 

Meiric 

British 

Lowest Contract None 

None 

4 cx. 

i j dr. 

TO cx. 

j os. 

w c.c. 

1 OJS* 

40 c.c^ 

2 QZ. 

Ho c.o. 

4 Ot. 

Highest Contrast aoo cx. 

10 QZ. 


The increase or in contrast, produced by cliangin^ 

iroin one mixture to the next in order in the tabte« is the same 
throughout the series. 

Tht Sferry This process, due to Sterryi is capabEr 

of producing a very great softening of gradation. Prepare 
the following stock solutiDn :— 

Potassium bEchmniato . T oit. (50 gms.) 

Water to , . . ao ni, {imo cx.) 

Ammonia (Op^^) . - i dr. (6 exj 

For use, add from i&o to aoo fainims of the above to 10 03C+ 
oi w^tuf [JO to 40 c.c, per litre). 

Expose sufficiently to print through the highlight of the 
picture, irmtierse (or 5 minutes in the diluted bichmmate 
soludon, wash for half a minute, and develop as mtuaL The 
strength of the bichromate bath must be adjusted to suit the 
T€^ductio^ in contract required. Any yeJlow stain due to the 
bichromate can be discharged, after washings by Iminersion 
in a saturated solution of alum. 

Very lull details o( the Stefry process will be fonnd in the 
£f. /. dfindiEU^^ 19 S 3 k P- 

Rti0ti£hiug 0nd Finis king Bf^rmidcs, 

[See also Skjttisg Phtnts.) 

Retouching printe on bromide paper may be effected by 
mearts of a lead poncLIj or prelcrubly by a mixture of powdered 
graphite and crayon, a suitable kind of the latter being Conte- 
crayon No. x, tlie touches being afterguards worked up with 
a stump. For tbe shadows Conte^rayon No. 3 should be used, 
w hil!$t for the high lights and half-tones a harder crayon, such 
as KOh o or No, will be found useful. Special pencils are 
made for tctouchiog bromide prints and enlargements, which 
will be found to atiswof uverj" requirement. Small defects, 
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Bromide Prlnt» i RctouchlBft and FlniahlnS 

such produced tay pirboica in the negative. il they 
a hii;]i light or otherwise white place, may be efmedicated by 
seratchins out with a laurel or other sharp-pomted knife, or a 
ntsedie mounted in a penholder. [iftlarKenientS on roogh- 
sarface pjiper are specially auitalil* for rolountlfl with pa^trfs 
or ciavQii. water colours, and oil colcnim, or by ‘"J' 

air brush. Colouring with pastels or crayon w not dilbcult 
the rough surface of the paper taking the colour well, 1 or 
water colours it is advisahlo to gently rob the smiare of the 
enfaTgement with a pad of fine Uuen or cotton-wool dipped m 
Weak ammonia wuler, so as to make the eoloure ta e, 
diluted solution of os-g^ may be used far the same 
The oftlaTgemeot must be alisolutely dry before any co 
is applied, nr blisters and Tunuinc <tlihe colours wdt easne. 

.tfrdiJfPrt /Of Bromide Prinl^ nnd Pig3neHt»^. One of the 
moat popular methods of impros'ing the quality of prints on 
matt pa^ is to treat the surface with the medium given 

und^r I>oPE. ^ 

Its effect Is to impart a slight glwss to the surface and 
to add considerably to the depth of tone of the ^dows. 
Alternative formute will be found under Encaustic Pastb. 

If the high tights and shadows of the print are to be altered 
in tone a little oil-colour pigment of the correct colour is 
added to the medium. The arfist's oil pigmen^t sold in tntwffi 
is best far the purpose [tJuit known as talue-blnck is 

admirable for black-and-white prints). 

The surface of the print h-iei riret to be prep^ by fubbmg 
over with plain turpentine applied with a wad of cotton-wool 
and polished off, A little pigment and medium is then taker 
up with another wml of cotton-wool and mixed on a piece Oi 
glass Of a saucer and nibbed all over the print to produce an 
even grey veil of tortc through w'hich the details of the image 
can be seen, ft will then be a comparatively easy matter to 
rub away high lights and strengthen shadows by n^ns ot 
further of cotton-wool. It i«i worth noting that wnier- 

colour spotting is unadected by lliis treatment. 

It is not altogether necessary to prepare a special solution 
for " doping ’* a print, as various household preparahons can 
be preato-d into torvice. Almost any type of eo1ourle$.x wa* 
polish, intended perhaps for floorboards, boots, or furmture, 
will be found at least reasonably satisfactory, and one 
has defimtely recomiuended the colourless ' Mw toman 
polish far this purpose. Cautfcm should, however. t« eacre^ 
in tiaing such a preparation as a metlium for oil pigment; a 
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Brc'mol] 


trial or two on a wnflte print will sodd allow whetlinr it will be 
of value in this connectioii. (Sc* Colquhino PnoTOcnAPHit: 
also ENtAKoiJsa md Air Brush.) 

Br<?fHid€ Prinii, Glossy bdfotniilp prints may be 
a iii^b glajsc by squeegeeing the print whilst wet down 
to wclf-poltsihed ginssp or fCTTOt}T:K! plate. If the ponls show 
a tendency to slick, they should be soaked in a 5% solution 
of formalin before aqueegecini;. (See Giaiiko Psints^) 

(See Bf-vklqpmewt. Fixin^g, WasIiiKg, H vto-ElIkiinatoh^^ 
Towing and EwLAfccrKG ; aL-so Tktrnsification and Re- 
nUCTION,) 

Bromide Fencila^ Spednl cmyon pencils for rctouclnng^ 
spotting out, and working up bromide prints and ertlurgcincntti. 

Bmmoil. A process for Uie production of prints in per¬ 
manent oil pigments on the photographic base provided by u 
bromide print or eninryement. It is tliiis a combination 
of bruitiidu irrintiug with the oi] pigment process and 

the linnl result, although ca^uiblc of cnonoous pcmoiiAi control 
in the altcjratioiia of tone gradations* and even form, may be 
regarded ns n phyidcaL developnient cl the bleached iiriage of 
a bromide print, and therefote a continuntkDii of n purely 
pbctogmphic action. The process is pKirticularly suited for 
the production of large fktufr^ [n pigment, as bromide 
enlargements can be Converted into bromoil prints. 

Pracbcally any gf»d make of bromide paper may be used 
but the iype us^ should be Bp>ecially prepared for bromoiK 
Modern papers art in gencml rendered unsuitable by reasoti 
of a super-routing of gelatine appUtti to prevent stress-marks. 
As a good deal depends upon the origii:^ bromide print, or, 
at least, upon the quality of it, it will be as welt to devote a 
few words to thU port of the process, Bricily, the inint 
should bt‘ of a somewhat shorter tonal range thnn a print 
intcndcEi to bo viewed without modiheation* it lieing necessary 
to avoid uxtremu darhs. Development should nol he carried 
to Bnabty* hm should be cut short at about two^tbirds of the 
time usually required to reach this stage, if the fnrtorial 
system be employed with an aiiiidel developer the factor for 
full deveJopm^t will be about 1:1, For bromoil work, a 
factor of a should be adopted, Jt is, of course, quite ]io$sible 
to get pictuies in bromoil from indifferent bromide prifits, 
prints that arc thin and tIaL* or constdetably over-exposed and 
under-devekiped : but the tmitter is Liien more difficult, and 
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Bromolt 

otIv tl"pe work^^r who fcs skilled in the process wlW Bucc^cd in 
getting good results. , 

The developer best suited for the pr^luetioa oi bromide 
prints or enlargements for brOnloU is amidoL (See Bromide 
Paper.) , . , ^ 

Having ftS t^tnw i B good bronude print ot efuargerneRt, tnc 
first part of the pTOceaa is to convert the black silver ima^ 
into such n form that the shadow part will '* take an oily ink 
or pigment, such 4S Hthographic ink, when da^bbed on with a 
speciiU bnjshp while the high lights fcpel the pigtnemt. 

The print, which should be well fixed and thoroughly wash^p 
may be bleached immediately alter the final wRsb, but^J^ 
most papers better Tesmlta are obtained if the print is dried 
between washing Alld bleaching, 

A great number of formula: have been put forward for 
making the bleacher. The following can be recommended ■— 

lo per cent, copper sulphate 

solutioTi >P ^ » t (^^'5 

5 per cent, potassium bichfo- 

mate salutioo . * 1 ii l <5 

10 per cent, potassium bnqmide 
solution * . . i .h {*5^,0,) 

Pure hydrocliloTfc add . ^ dro|« (2 drops) 

Water . . , * - 9 (270 cc.) 

This bleacher should be uped at a temperature of 55® to 65“ F. 
Bleaching is complete in About three mmutes, wlien the 
print Is completely bleached so that only a faint jf^lowish 
green image can be seen, it slionld be well rinsed m water 
and transferred to a bath of ro pet cent, hj-po. 

The print may then be dried, or may be prepared immediately 
for pigznenting. 

PigmenUfig^ 

To pigment, the bleached print i» well waked in phiin water 
nt n tcui pcratnTB ol about 7®* to So’ F. for 30 to fio wii^rM. 
bat the precise time and temiKtnture should be confirmed by 
uXT^riment.,. It is then plnced on a pad of wet blotting paper^ 
and the surfnce lightly Wotted to remow sup^aous moisture. 
Well.washed buttef-tiiufllin or Uuffless blotting paper can be 
used for this purpose. When no visible wet can be seen on 
the surface of the print the '* pigment “ or " ink can be 
applied. 


Brom^il Transfer 


The inks lor tht oi 3 -pl|rmerit and bromDil procr^e^ aie 
supplied in tubes, Tbosr specinllv prepared for the purpo^ 
are best, although hard lithdgmpbic inks can also be used 
very sucoc^■^uIl>^ A little is squeezed out oa to an opal 
palette or saucer. If Loo Li^rd jt is wruked up a little with 
mepUp or Hobersan's medium with the aid of a palette 
knife^ but should be still in a fairly stiff conditinn. If too soft 
it wdt aitoply adhere nU over the print, and it too hard It may 
not adhere at all. Special hat-ended bruslics are used for the 
pigmentini- Thci$c axe described as *' stagfool; " brushes^ and 
the tops are made askew. The best are made of '* fitch *' liair, 
and a foirSy large one sliQtUd be u^ed. The pigmenting is done 
with a soft dabbing action, and it will be found that the uctioix 
of bopping " the brush ^ill remove colour^ while " dabbing " 
will deposit it. The correct action can only be learnt with 
practice, but very little pracitee will scon give control over 
ihe final result aitned at. Do not be in too great a hurry to 
secure a finished print. Work a little at a time, but not loo 
vigorously, until continued dabbing and bopping prodocos 
a w'ell-graduated deposit of pigment on the image. Then 
gradually work all over the fnint. Take care that 1 he blotting 
pad underneath is kept thoroughly wet, but with no drops of 
%vatet to get on the surface of the print, 1 f this happens ibey 
can be blotted off and the prim reply niru ted. 

It wuU be found beat at first to apply a very little colour with 
a gpotic action, gradually building up the image by successive 
applications of pigEceiit. Afterwards it wili be possible in 
apply the colour more boldly and in greater quantities. In 
this way the heavier shadows can be filled up quickly^ and the 
pictnie evolved by the gradual removal of superHnous pigment. 
This lilt ter method is certainly more elective for strong 
subjects stud itei speed is in tts favour, but it wUl be as weJl to 
start with the other meUiod fim until greater cerUinty 
Ai^ined^ In any ca?c it is always well to have a pUot ** 
print handy for reference while the pigmenting h progressing^ 
I'hia pilot print may be a sninll contact print or it may be an 
enlargenieut on bromide paper. It will prove a good guide 
as to what is wtintcd Lis the fiuiii print, ospociaJly if any altera- 
tions in the tone* or outlines are Indicated. (See Oij_-riGsiii,srT 
Process.} 

firomolt TransJer* The pigiuent imagu ol a bioiDoU print 
may be tran^iferred to another pitco of paper if the bromoil 
while BtitI wet Up brought inio coutact with the oe^w base, 
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Rri^Tnoll Transfer 


which iboyld be slightly damp and both suitably protected 
with pssiw and passed through a noSIer presa. An 

ordinaiy mangle will icrve, but f?evcrai special presses h^vo 
been put on the market constructed KsentiaUy for the process. 
After the pigment image has been transferred, the bleached 
bromide print may be inked up again and anothcir trauskr 
made. 

Speaking generally, the same procedure may be adopted 
for the preparation of the bromide print for transfer as for 
bromoil, and, as Tar as suitable prpcis are concerned, the 
samo remarks applyp oxcepl that rough surfaced papers 
should be avoided for the matrix. 

The degree of printing sboulU not be earned any faitber 
than for bromoU, any veiling of the lights proving undesirable, 
and ilie extent to which dcveippmcnt ia allowetl to proceed 
should be much about the samC|. although^ if the negative is 
at ah inclined toward^ an excess of contrast, the fpctof may 
be reduced to 5, or even 4, without ad^'erte effect 

.After &dng and wasliing the brOfnide priutp it should be 
dried, and the operations of blcachijig, bxing, and soaking 
carrif^ out nt any convenient subsequent time, provided tlmt 
the period does not exceed one month. It it does, it is 
necessary to raise the temperature of the soaking bath to 
counteract the hardening of the gelatino that takes place 
with the lapse of tinie, the degrew of hardening being uncertain, 
[t is permissible, in the case of bromod^, for the print to be 
dried niter bleaching, fixing and washing, and pigmenting 
deferred, within reasonalile limits, until desired, but, while 
iransfers csn be made from pditts so prepared, they do not 
work BO easily or transfer so completely as prints that are 
inked up immediately after bleaching, fixing. w&ahiEig and 
soaking any intermediate drying. 

Thu soaJdng tempera lure may be Eligbtly increased for 
transfer as compared with bromoil. As a general rule, a 
margin of 5 ^ will be sufficient, making the recommctidud 
tempuratur*^ from 75 * to 85 “ F., bni the rimes of 30 to 60 
minutes may Btand^ ^ though, here again+ it is deareble that 
the precise tempcJiitures and rimes should be determined by 
experiinent. 

Inking Uff tlt£ Prim. 

Pigmenting, except for small prints which may be inked up 
in am piierntioii with ink of a suitable cortsistrncy, should bo 
nrrunged in three alages, a hard ink being applied all over the 
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print but uf a rofisistency tEuit will only taktf to any extent 
in the extreme dorks for the first stage. When this sta^e is 
completed, the print must be re-suaked, or ratJier re-wet ted, 
for o period of not less thnn 3 Tniniites, the Db|ect bamg to 
restore tiie moistiue in the emotsLon lost by evo^irarion. In 
any event, the print should be re-stiak^ Qt intervals of 
to minutes irrespective of tbo stage to wincli inking has lietn 

carried- . . t ■ 

After re-sc^vkiiig^ and provided as miich of the hard mk has 
taken as wiU^ the plginent may be softened or " Jet down a 
liltle, prvfenibly by the admixture of a softer type of pigment, 
and applied to the print. As with the harder ink. it should 
tie weU worked in all over, and. when this stage la complete, 
the darks will ha^iO very nearly attained their full depth ; the 
hah-tones should be t;lcsuly dcfiiied and rather lighter than 
they sJioald be in the finisJied print' and the gTadntions of 
the lights should be faintly but diatincUy \i^bl«t The 
texture, which after inking with the harder iok would be 
fairly grainy, becomes much smnother, bnt there is still tin 
appearance of graininesa in the ituage- After re-soaking 
again, the ink is again let down and applied as before through¬ 
out the print. Tfie ink coaiesccA and the gfainy appearance 
goes; die tones throughout should be full and very rich; 
and the d.vrks tnay seem a trifle too bea^y. The whole print 
ihonld appear plucky and very brilliant—more so than if it 
were Intended to be the final result. If not, a further ro- 
fiuaking and another softeuins of pgiiieiit must lake place 
and so forth until the proper degree of hrilliaoce has been 
obiaiued. 


Tran^/frrmg ihff Imagf. 

The print is now ready far transfer in the itw-nner described 
in the flrst paragraph, but U should be mentioned tlutt the 
softoning of the pigment^ referred to above, should only be 
done little hy little for tiach stage, and only towards com- 
pletioii should it take with any real rapidity. If the bromoil 
matrix and the final support are dJIfieult to separate after 
‘transfemngH it is usually a rign that the ink has not been 
sufiickuTly softened in the last stages. If otherwiBe. sticking 
can be prevented by previously spra^drig tlw transfer paper 
with tui^ntine. 

If the darks fail to transfer properly the cause may rest 
with iusufficirnt prefisure, but it is probable that either the 
ink has been let down too quickly or the last appheatioirs of 
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£lrni^ Tones 

pigment havt doc softciud ^oagh, or, perliaps, h;iyc 

nor been wdl worked in. The procedure nntlined usnaUy 
uermiU of transfer with a single pull, but with the smaUrt 
siees, if the transfer slKiiikl be too weak, it is generally possible 
to re-ink the matiuc after re-Boaking for about lo tq 30 nnftutes 
and I'a+tTansfer thn wliole or noy part of the image, providing 
of course, precAU lions are taken to s^nre cx^t registraitton. 
In the very La^e sines, it is impmcticablc to uiELke such tlonbk 
pulls, negisti^tioli being aimoat jmpcssible on acconnt ^ 
nnevea stretchLng of the enjatrix uhUct pressure, so that only 
singb pulls are fciisible. If (nrther tranalera are required 
from the ssamc inatrue, it should be soaked Inrunediately for 
30 to 60 minutea at the same temperature as ongtmilly adopted, 
tlMj uieLhod of inking anil ttanslcmng being repeated. Three 
or four tmnisfers may be obtained in succession in this i^ray, 
but, i( tilt? malrix is allowed to dry after the first 
the cmiklsion hardL-rts very rapidly and does oot readily lend 
itself to subsequent tmatnient. 

Brown Tones- See Torino. 

Buckle Bru^ih# A convuaient little instrument, made by 
ifmwinE n piece of silvef wire beat: tn half through a piece of 
Ktuall glasiS tubing, a ttift of cotton-wool being caught in the 
arch of the wire ^ the great advTintnge of this being that, wtwn 
dirty, the cotton-wool can easily be replaced^ It is convemcot 



to turn one end of the lube out like the mouth of a cornet, as 
shown iif^rewich, m thi^ shape giires firnmes.^ and stability 
to the tuft of wool. A small piece of sponge is oflco more 
convenient tlmu cotton-wool, and a piece of string than a mte* 

BufFer. Term used in connection with solutions that 
resist change In atitlity or alkalinity. An example will ojake 
the prindpEc dear. If half n gram oI caustic soda ia di^IvctJ 
in a litre of water, the ijolution will havr a vKty di-shnct 
alkalinity. This alkalinity can be precisely dupEicated ^ 
replacing the caustic soda with a very much larger amount of a 
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mixture of a titodtrately aLtcalinc salt* sucJi as sodiuui met^- 
boratc, with an cKtrcnusly wicak add sucli as boric acidr 

Although these sulutiops, as they stand, ha^^ the same 
degree of aJkaliait>\ their it!S|M>iises to the addition of acid or 
alkali are totally difftreat. If half a gram of hyi;lradilQric add 
ifl added to the fust solution, the whole of the caustic aoda 
will be conwrted into common salt, and there will he a little 
acid over» making the solution faintly acid. But the same 
BJDourit of hydrochloric acid added to the second solution wiU 
convert a small fractinn ot the sodium inetabomtc Into caminnn 
salt, turning the boric acid out .from the luetaborato iil the 
process. Tliis small reduction in the amount of metaborate, 
even though accompanied by a small tntrsw in the amount of 
boric netd. will make only n negligibly small change in the 
alkalinity of the solution. This g^lutioil ia therefore sakl to be 
buffered. 

Exactly similar results are observed ii alkali—e.g.* more 
caustic soda—is addctl in place of add. In the bulTcfed 
solution the caustic soda will combine with a little of the boric 
add to form a little extra inctaborate. o^in moJung vciy 
little diflercrtce to the alkalinity. 

During tlie course of development some add is formed; 
developing solutions^ the activity of which depends upon the 
degree of alkalinity, are therefore aJeuoat nlwjtys buifered 
against ackl, though not usually against alkaH. The necessary 
buffering is in most emtes provided by using an nlknline salt-— 
aodium carbonate^ sodium meinbomte. and sodium phosphate 
are the most usual—to provideH. and mnlTitain, the re[|iijred 
alkalinity. (See also pH). 
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GpibKn^t. A spcti&l Hze of tlie commerciaJ photoKraph, 
which iTieaS'ir(!S about 6 by 4 ins. 

Calcium Carbide. OiCj =0-1. Rtacta w^th water to fom 
acetylene ) 

Caldirm Carbonate [Fr., CarS^HOfe ilf Ital,, Car- 

bon^iie di ^alcc; Ger,, Ca/fiuifir^r&cFiifffH Kohltn^mw 
Htifidc). CaCOj = ixw. Thts occurs native in various forms 
such as Iceland spar^ marble, clmlk, etc. It is almost ir^lufale 
in water, o-oo? per cent. beiiMl taken up by cold diid o boj 
per cent, by hot water : Liisolublt in alcohol and ether ; it 
is soluble in water containias^ e-arbonic acid, the bicaLTbonatep 
CaHjtCO^),, luring fonncil. It is used for cleaning In 

toning-baihs, and lor preparing other calcinm sails. 

CaLcLuim GlilqrJdt (Fr , Chla^ttre de c<Mkimn ; lUL^ Chmri} 
d* caScio ; Ger.i CafcniralcA/orrd). CaCl| = ni- Matk' by 

dlwiving chalk in hydrochloric acid^ and evaporating the 
solution. Ono part is soluble tn ^ 35 part of cold water and 
D- t 5 of hot. in 7 partii of absolaie nlcohol. The saU is met 
with in two forrns—as a crystalUne stibstancse and also in th^ 
form of white agglutinated masses. The latter baa used 
lor thif preservation of platinotype and (Jther paper^ and act^ 
by absorption of the aqueous vapour from the air ' and it wul 
be found in time to become very moisi, and, if left lo^ enough, 
qnite Liquid. In either case it should be coHectcfl tn a 
iron '^iTeasel, and placed in a hot ovcti. when the water absorbed 
will be dfiveo oE and the salt will be as good as new so far as 
its hygroscopic qualities go. The fnrm of pruser\'ative box 
most uised was contmonly called a ca.lciuKi tube (f.t'.). 

Calcium Tube or Box. This is usually a metal tube with 
an air-tight hd and, at one end, a separate chamber to contain 
fused calcium cliloride (tf.p.J. It is used to prevent the ac^n 
of moisture on certain papers, such as pliitinotypCp etc. CarMii 
tissue, or other sensitised paper, may be kept for a long time 
in this manner in a perfectly dry atmfisphere. 

Catcularlons and Constants. Suflitient data for the most 
important photograpliic calculations will be found dUtnbutea 
under Various headings, as EQUiVAl,i£NCB, CitHHicAL i Angle 
OP View, Lens. Thekmomlthv, Weights and htEAsuuES, 
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YocAh Lkngth, HvPEitFOca,L DiSTANCEp SHirrrs RS, 
ami SoLUBiLiTtEs, but in Ibis place a few data are wldcb 

df> not t^tde andetr these tieadiags^ or which may be con- 
vflftiejs tly tabulated for ready reference :— 

Constants to Facilitate Rapid CALCtrLATioN, mostlv 
GIVES- AS aXULTIFUIEftS, 


Cubic inches x 

.. .. X 

feet >; 

.. .. X 

,, indies X 

CLfcuinference of circle 


Diameter of circle X 

.* p, X 

.. p. 

squami X 
X 


Radius 

CircutnfcTiMicc 
Diameter 
Radians X 

Degrees X 

Length of arc 

.\rc of I* to rad. i ,, 
Arc of to rad. j ,, 

.* 1* M I *- 

Volume of prism and 
oone 

Metres x 

Litnea X 

Grammes x 

Kilogrms^ X 

Feet per second x 
Miles per hour x 
Gallons x 

Grains x 

Founds avDirdupeus x 
i, avoirdupois x 

If I, X 

„ on Sq. inch X 
ft foot X 


^ODO^S 

■OI63S 

■03705 
6 333 
■003^7 
X ‘taji 

3-1416 

*7071 

-«S&2 

' 7^54 

6-2^318 

3-1418 

S7 3C 
0*745 


cylLader 

3-281 

"2502 

►002205 

- 6 S 3 

1-467 

4 S 4 ‘ 

►0001429 

7ODO 

009 

^CK}045 

*44 

^007 


« cubic feet, 

=Utr» 

■ cubic yard?. 

= imperial gallons. 

* PP! *i 

=side of in-^cribed square. ' 

■ ,* equal square. 

=diameter. 

■ circomfcrencCi 

=Akic of inscribed squine^ 

— „ equal square. 

=rftrea of circle, 
■dicumferenfe. 

=diameter. 

= r - I 5 i V^orea of cirde,* 

■degrees. 

aradiam. 

=number of degrees x 

■017453 radius. 

— 0 01 7453 ^ 9 . 

= o-oooaQoSS. 

— 0-000004848. 

=base X heigh L 

-i IP X 

^EugLish feet. 

=imperial gallons. 

■ lbs. avoinlopniEi. 

“ *• <pi 

■ormlies per hour, 

■feet per secoud. 

=Httcs. 

■lbs_ avoirdupois. 

=gTiuas. 

■€WtS. 

=tous. 

»ibs. per sq. footi 

™ IP XIiCll+ 
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CaLgon 


of equal cLrclr. 
=coRvtx surfiice. 

±iluiDCfl 5 . 

Bca 4 lcllE-pow?r. 

=iajQilljc-infctrc- 
c=lux. 

=Ioot-«iidles, 

=: lumens per sq. metre. 

= lpg^. 

Jfc = 6 ^ 5 j X <:rg' 9 eGS. 

ea 399,74j2,ODO metres per 
sec, 

= iS 6,2S2 iJlUea per Bcc. 

Calyon, A proprietary preparetion coutaming <ar cortsuitiue 
of sodium ’hcjreiaetaphasphate 

Callier Effect. Irtonease of contrast of negative ivhen 
enlargedp or examined, in directed tight, (See EstAKOiNo.) 

ColomeL An oU name for mercurous chloride (^.v,h 

CnlQtype, nr Tulbotypc. A profit comtooiily namca 
after its patentee. Fox Taibotp but called by bim calotype 
(e-uX^p ti«aiitiful). It is tio longer ttaod, but Is interesting as 
being the &ret paper negative process used. The following 
Is a short rJsujii/ of the process:—Slxiut paper, of an even 
surfiicfi! and as greinless as possible, is brusimd over with, a 
solutioii of silver iodide in potassium ic^ide. It is, when 
partially drVi washed twice or three times in distiUed water to 
remove the potnOTUim iodide and dried* and It can be kc^t for 
soum little time io this stator as it is hut faintly sensitive to 
light. When required for exposure it ia brushed over with a 
solution of gullo-nitrate of silver or acetCHgallo-iutiute, and 
cxposcil wet: the exposuro req aired for an open viw ia about 
6 minutes. In ail cases a faint image of sky-line should be 
apparent. The image is developed with a solution of gailo 
nitrate of silver in excess of gallic acid* The negative is well 
washed, lixed in hypo^ and washed and dried in the usual way^ 
then waxed ordtled to render it translucent. 

Cacnera. jHit old term ti&srura* or dath ^hat*tbir, is 

now shortened into camera, excepting in a lew ca^ where an 
nhl-style tent-camera U used a$ an exliibidon at a sea-side or 
holiday resort. Every form of camera now used is attually a 

S 5 


Square root of area x i-12837 
of diam* of sphere x 3-141& 


Candle-power 

Lumens 

Lux 

Foot-caudlca 

Lux 

Lamberts 


13^36 

07^3 

10 S 

■ 00^5 

io^ooo 


Base of natural io^arithTtuii t 
LogiB^t X 2 3026 

Log*! X o 4343 

Planck's L-ujversal Constant 
VelocLty of light in trurwe 
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dark chamber or ho\ into ivhiizJi the ol external 

may be pTojccted by meann uf a tens or other image-for^^H 
device. In the pre-photp^raphic (lays portable camera oba^H 
wote mficItK by nieaji^ of which the inuigcs of external 
were projected upon a. sheet of while paper, and the du^B^ 
tmeed tiy iricans of a jM?ncih The first photographic i:anj^H&f 
Nicephorc Niepce appears to have lien conatrueted ^Bout 
ihe year iSl6, and in a letter written during this year he 
describes it as " a sort of artificial eye consisting of a square 
box fitted with an adjiistabte tube containing a lens/' 

in tJic sbeieenth Eicmtnry the faprurro appears to 

have been btetally a dark room in whlcfi spectator^ were 
taken in order to see wonders of image-fomiing by a lens, and 
it would seem thftt one of the firat persona to construct and 
use a portable farm of camera wa« the illustriDus Kepler. 
Creneral Waterhouse bos pointed out that Kepler, in his 
Diopiricr, published jn t6ii, vc^ clearly explains tliie principle 
of Ibe tclephotographic lens; i.e.+ tiie use of a concave back 
element for obtaining a larger image than would othenvts* 
hnve t^een produced^ and in a published letter of Sir Henry 
VVootton to Lord Bacon, there Is aji account of a visit to 
Kepicf, at Lintz. Wootton says:—In this mans study I 
w'os much taken with the draught of a landscape on a piece of 
paper, methought masterly done; whereof inquiring Uie iiuthdr^ 
he (Kepler) t^rayed by a sctiilc it was himself, adding that 
he had done it mu lanquam picf€n, Jifd ianquam maiIu^naHa*s.*" 
Kepkr tlien described his Uitle black tent fitted with a convex 
lens, and how, when in the tent* he could trace natural objects 
w'ith a pen. The box camera, fitted with reflector to erect 
the iniagc, and a telcphoto-combination having an adjustable 
n^ativc lens, is described by Zahn in hia Ocidta ArtifiaiaHs 
the first odidon ol which appeared at Wur^berg 

in 16B5, 

The Exojliest Daguerreotype cameras (rSjo) were plain boxes 
which Imd to be takeii whole into the dork-room. Then came 
the dark slide* and soon after the Introduction of Talbotype 
(or Cabtype) in 18^4, attempts ivere made to construct light 
and poitiible forms at camera for tcuiriats. T|ie first were 
made with sliding bodies of wood, but soon lighter bi^ies were 
formii^ of u stretched bftg of textile material or a light belloivs. 
The Kinncar Folding Camera of the first made with 

tapering bellows, marks a jieriod. Mmit modcni folding 
canu-raa an- founded, however distantly, on this model. 

To descrilK in detail all the niaity patterns of camera that 
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have iincij Iwn produced wowld be ttnpracticable^ but 
fuUowing roles give idea o£ the main types Uiat lia ve been 
DuU>tandihgly itttportaut in ttie past or are no^^' current, 

Tim Siattti, Of Fidd. Cnint^ra^ {Waodviti). A sbuid 
camera is always iitted with a focusing Si-ftiiu on which the 
image ifl focused and arranstMl wilh the lens open : thU is 
liken closed^ a dark^slide is put in to replace the screen, and the 
exposure i$ made. 

The tvpicol instrument of this class has two fiat frames— 
front (for lens) and back {for dark slide)—tmjted only by 
bellows. In erecting itj front and back are inde^ndently 
slid or clamped on to the hurizontal bed, along which one or 
both can be moved lor focusing by a rack and pinion device. 
Often the bed It^lf, consisting of two Irames of Square U sliapcp 
can also he extended or re true ted. Many such cametaA 
reqnjre<l thtir tripod as part of their base ; ull were imiigasibly 
inconvenient to use in the liactd. Consequently they were 
fitted vr\t\i many "" tnovementa front and back could be 
moved indepejidentlyp they could tipped forward, backw'ard, 
or sideways^ there w’as extensive rising front and long extension, 
the lens panel was removable for changing lenses, and the 
back could tie removed and-replaced so os to bring either long 
or short side of the plate into the vertical position (revcrsiing 
back.) 

In the entjy models u cap wras u&c<l for exposurv ; later this 
was replaced by various crude shutters, but eventually the 
roller-blind shutter (sec SwDTTkK) beeame standard on this 
type of camera. 

For dlQicult work—architecture or coppng—^nd where 
lime and convenience are of Jess impoftauce than the ability to 
obtain the best possible result, the stand camcm, though now 
regarded by most amateurs as out of date, riemaiiis the best 
possible ty^ of instrument. 

Tht HaMd-or^Statid Cu»frf#fl (Wcxiden). This represents 
an attempt to retain all the movements o£ the stand camera 
in a verama suited also for saapahottiug. The ^traight bed 
of the stand caoicia becomes a folding baiieboard, the back¬ 
ward continuatjou of which is the bottom of a shallow bos 
housing the tens panel and bellows when the camera is closed. 
To extend the camera into the operating ijosi tion, the carriage 
bearing the lens-pand is dtawn out along runner^ on the basc^ 
board and clamp^ to them In a suitable position ; for focusing, 
or for extra extemdou, the runners themselves move forward 
by a rack^ond^plnioD motioit. 
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In the early years of the century this type, of which the 
Saj^denson \s the most famous example, had an cnDrniouj vogue 
anton^ airmteura, and it reniaiits pmtKibLy the most vtmntilc 
type of camera ever produced. For amateur work it is 
vdrhua^iiy dead in this coda try, save for one or two specialised 
bmncJicti uf work such as architecture, but tnodern all-metal 
versions £M .P,P., Linhof, Speed Graphic, Kalart) are widely used 
hy prufessiona! and comnicrcial workm, ■Shelters, i^suftUy 
rliaphragm (betwecTi-lejiad 

Thf PiaU Camfra (Wood ; later metal). This 

represents a simpliheatiori of the last type; the reversing 
back aad removable lens-panel arc du^cartled, together with 
swing movements to front and back, tlkougli the rising front 
is retained. The focusing movement was uauaEly by rack and 
pinion^ but ‘VJinctiracit by lever or simple alMe {see Fqcu 5 I.vg 4 
Double exteiisiun was by no means in^'^riabiy available^ 
Lenses at hr^t ivere the simple achromatic or raped rectilinpar^ 
but anastiginats were Later htted to the better modeler 
Eailier models were of wood, later ones eutiirely of metal, with 
metal dark slides i^ch holding one plate, and often an adapter 
for MmpacksH and in later ycara for roll hlms, as well. Shutters 
were abnost always of diaphragm type. Although once very 
popular (about 1906 to igiS^p tills type of cGuncra Is no longer 
in favour; it has neither the versatility of the true " hand-and- 
^-tand " models, nor the convenience for snapshotting oderctl 
by instruments of more modem design. And in any case 
aniateqra have now alxucjst entirely tliscarded plates in favour 
gf roll hlms. 

Guruf/aJ, In ttse early days of roll films {ciVm 
1900), the boK-form camera usual. Thia consisted of a 
rigid box holding the lens pniinanently at the correct ili-stance 
frbni the film for sharp focus, and containing a long roll of 
film—^at first on a paper base^ then on tdltiloid as now. "IIils 
was load«i into the camera at the factory, to which the com¬ 
plete camera was returned for reloading and to have the 
irxyKised film developed. One roll might accomcKlate up to 
a hundred exposures- Later the modern type of paper- 
pratected roll film for daylight loading was introduced. 

^lodem box-form cameras are all inexpenaivo, and all take 
roJl film. A slow aingle Icn^ (usuaEly //14 or thereAljouts^^ 
soinctimfj^ with rudimentary foctising adjnstment, a single- 
speed shutter with time nrioveinent, and a pair of viewv 
finders ; this repmonts the usual equlpmeut 

Box cainems for plates in slieatba were at on* tiiiie very 
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popaUr but Lave been obsoieti^ for so loog that even seconJ- 
hond onxA are hqw hut rarely ciel^ The high-water cnaik of 
this type was probably the N. ^ G. " Special B ** for plates 
in dark s^<ies, with oiiastiginat lens in multi-speed shutter. 

Under this head must also be lacladed the modem 
' Bfilliantcamera, which, though externally Tumbling a 
twin-lens refieXp is actually a i^h-grade box camera for 
^ X 6 cm. picturcfl fitted with an escepEionally large finder. 

The Faidi fig Fdtn fniKrro, The early models ol 

folding roll him camera were simply folding plate cameras 
a body adapted to take lOU films in place of plates in 
dark slides ; many^ indteih ^t>uM take cither. But tlm film 
^-ttsion has evolved into what is virtually a new tji^pd. The 
foMLng baseboard along which the front siippoTting the lens 
panel had to be drawn in opening the camera lias ceased to 
carry the lens paneland hasb^omemainly acover^ the front noiv 
being rigidly supported at a fixed extension by a system of 
self-ctecting struts. Focusing is taken care of, not by movinf^ 
the leas-panel bodily^ but either by screwing the Jeasi and 
shutter in and out of it on a helical focusing thready or, more 
commonly, b^' screwing the front component only of the leas 
in and out, leaving the shutter and the rest of the lens im¬ 
movable. The provision ol an cyelevel finder and u shutter 
rejeo^e on the body of the camera has fiimlly turned this lyy^ 
into a convenient and quick dieting snapshot camera. iJeiog 
fairly low priced, it is by for tlie most popular amateur camera 
of the day, and haa been since about 1950, 

More elaborate veraioiis indu-do a coupled rangefinder, 
autOEiiatic interlock between shutter and film wind to prevent 
double exposures, automatic film'advnncc to clinunata the 
once-iinivcrsal red window, and other equally valuable con- 
veniericts. Sizes range from 2 ^ x 3i isi5- down to cine-film 
miniatures, and all but the cheapest models have last high- 
grade onastigmat lenses and diaphragm shutter^ giving a wide 
range of «irap»fhDt speeds. 

Focai- Plata: *' Prtsi " L'dfMrtUi. The lokifng foail- 
plane Gnncra wa-s iotrodneed last century to give the Pressr- 
man, who frequently ncfCils to take moving objecta, the 
advantage of tlw only rellablt? and quick-working shutter then 
available. The typical Press camera consists of a frame con- 
taming tJie sJiUtter, fitted at the bock lor plates in dark slides 
iutd with the lens corrinsl on a flat panel supporteil at the four 
comers, by stfuts and connected with the camera body by 
bellows. There is no baseboard * lor folding tho struts 
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A11 [3 the fmiit goes Eitraigbt back on to Uit htxly, 
leaving the lens exposed. Focusing in done by fcKusing 
tl^e earning has fixed extension^ tn early models 
the tMjdy was of wood^ the shutter wss a simple blind the slit 
in which altered by strings or chains on ilie shutter blind 
itself. Winding tlie shutter with tlm ssJide open and no cap 
on the lens meant n fogged plate. By degrees th* .shutter 
was elaborated ‘ it became corLirollablo by knobs outside the 
camera and iwiS made ** self-capping/^ by which is meant that 
thesLlEi is dosed dnriiig winding and only opens when the blind 
returns to make the exposure. It is quite the most conveaient 
and quickiy-used siiapshnt camera for plates that hSiJ ever 
been produced, and though not much by amateurs^ 

remains a great (avourite w'ith Pressmen. 

Thfi Fomi-Piane ^Mimafur^. Miniatures using cine 
aim and fitted with a fE;icaJ'plane shutter (Lcica ; Contax), 
are the lineal descendants of tlie Ptc^ camera. The collapsing 
front is replaced by ft draw-out tube for the lens, and a long 
roll at cine film* automatirally advanced by the act oI winding 
theahutier, replaces the more cumbersouitr plates in dark slides. 
Otherwise there is no f undauicnto-l difference but To the 

outstanding advantaHu of the Press camera it therefore adds 
further special advantages of its own. It luis been elaborated 
with coupled rangefinder, interchangeable lenses of many 
different fod, special accessories allowing it to be used con¬ 
veniently and succc^fuhy for a wide range of work—^ch as 
copying—for which its fumlamental design really unsuits it. 
and offers the unique advantage, largely mads ijossiblc by the 
small site of picture made, gf being capable of taking lem$cs of 
extreme apertures, //a is usual,//i -5 not uDcommon. and such 
apertures allow- of work in almost any conditions of lighting, 
natural or artihciaL With all these advantagefi^ this type of 
caaifTH b now an outstanding favourite with amateurs, (See 
also Misiatuhf. Cawehas.J 

Tfif Rfflfix The reflex camera originated 

early in tho century as ft cumbersome wooden box-form 
structure for plates In dark aUde^ In this type of jastrument 
the image formed by the lens is reJiected. by means of a mirror^ 
to a horueontal focusing screen at the top at the camera. (See 
diagram.) In the single-lens reflex, to which doss all the early 
mstruments belonged, pressure on the release first lifts the 
mirror or allows it to spring up, thus covering the top focusing 
screen, and then relE^ases the focal-plane shutter lying im¬ 
mediately in front gf the plate or film. In spite of the 
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h;ilk of awaodlcti camera, with revDlving 

or reversing back^ b^iiLt on the Eines oE the sketch, the great 
advantage of h3.ving a focstSiTiK screen instencJ of only a vieiv- 
hndeir. doobty appreciated by l^e early workers accustomed to 
stand cameras, has always made tht rehex a favourite type, 
f^trtkutarly ns the use qf a focal-plane Bhut±cr allowed lenses 
of long focal length to be fitted witliout dilhenity. A sharp 
lowering of prices in 1913, combined witli the intftitluction of 
folding modets. greatly enhanced tta popnlari^t and in the 
early nineteen-twentifei amatouni used mScses widely, 

With tlic drift towards roll him tlse popuianty of the reliex 
w'aned again until revived by the IntroductiDn of the small alh 
Eiictal rolJ-hlm icflcx^ usually for pictures ios^ square, thus 
neatly avoiding the neetl for a reversing back. Of this there 
are tw'o main patterns. One is the singlc-lens rcllcx with 
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focabplaue shutter, built ^mply ai a small modem version of 
the original rede^ and retaining ail Its advantages, including 
ready interchangeability of Jenbes. The second pattern is the 
twin-lerts reflex. This consists of a rigid box which forina the 
camera, on top of which is mounted a structure such as that 
showo in the sketchy but with the mirror hxed in |ioaition. 
The lens in the i::a:fTici^ proper [lower half) is matched to that 
in the reflecting view-Undcr [top half) and the two move 
together for focusing. The imsge seen on the top screen is 
thus an approximate duplicate of that which vnlL appear on 
the film, an I if the former is sharply focused, so also wfU be the 
latter. A diaphragra ahiittcr ia generally used 111 a twindens 
camcni. Thts latter type has been brought to higher perfection 
in detail than the single-lens v'ersion, and oilers ^ent con- 
veriicnce in use, together with such adv'antages as rapid 
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auU^matic blmwind and iotcrlocW betwiwji film and shutter, 
wliid:^ for amny outweigh the disadvantage of the restriction 
to a single leas. 

Quif:ft-Fi¥^ CatHfrus. Certain miniatures arc so designed 
that a aeries af exposures can be itiiuJe. when destrod, vriUi 
machine^-gtiu rapidity^ In one. a clockwork motor rewinds 
the shutter and moves on the him U:ie iiistant the htiger is 
removed fttmi the release after making an expHisure. In 
another, depressioa of a single lever after the cx|k»surc is aJI 
that ii nraletl to make ready for the next. One w^.‘ll-knowti 
camera can be fitted with attachments for either of these 
modes of ppetarion. For certain types of sporting work the 

quick^hre " camera is ideal, and other applicarions, such as 
in portraiture, readily suggest them&ejvea. 

Gam cm-Shake. Movement of the camera during the 
period of eseposnre. tSoo Hand Gam ilka Wouk ; also 
BoraRiNG^ 

Camphor {Fr.^ Camphre ; ftaJ., Canfom ;■ Gcr., 

Tbi5 obtained from several trees from Japan and Bomea 
It is met with in solidj colourless, translucent, crystalline 
nrasseA, usually covered with minute Ijssures ; it is v^ry tough, 
but can be powdered by moistening with water, alcohol, or 
ctlw. It has a peculiar ismcli and hot, bitter taste. It is. 
•soluble o i per cent, in water, iio per cent, in alcohol, and 
also In ether and most oils+ It is used in the preparatiou of 
Celluloid and vuruiiihc^, and as an antiseptic. 

QuLida Balsam (Fr,, du Cfin^da ; Ital.p 

dfl Canada; Cer.p CfinffjiuhrdsdniJ. Synonym : Canada 
Turpentine, A pale greenish and faititfy yelJow turpentine 
obtained from various species of pine trees, Tt bos the con¬ 
sistence of hqney^ and a pleasant resinous odour. It slowly 
dries by exposure to the air into a transpiirent adhesive 
vamlsh. Insoluble in vfater. soluble in all proportions in 
alcohol, ft is used for ttiJiking varnishes^ and for cumenthig 
lenses together, its refractive index being approximately 
the same as gla^. The most useful solvr^nts of the baham 
are xylene and benreiio (Sec Oai.s.imikg, Re-, of tENSES.) 

Candle, Stanilard. See StandAXO CattOLE. 

Candle-Metre, or Melre-Candlc. UuLt ol iUutnination, 
now usually known as tht? The illiiminatioi] on a surface 

placed at one metre [torn a standard caudle, or a light-souTUu 
of one candle-power is one candie-metrc, or one lux, 
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(Sec also CanplE'Metkk-Skcojsp, Lusutff; Lux, Cakdi^- 
PowHft, Btakdaud Cavplit.) 

Candle-Metre Sccoatl or €.MhSi Unit of cxpofsnrp, now 
n^u^ly known aa tke lux-a«tnwl. If an illuinirLatioii of one 
cajidlc^mebne or one lux falls on a sensitive photoKTaphic 
surface for a peTiod of one second, Oiat sutfaco has received an 
exposure of one L^iUe-racUe-Beconci (See Candls-Mktre.] 

Candle-Power or C,P* (See also LuwEirf,) Pate of 
production of energy. Any light-Boureo producitig light 
at the ^me rate as a standard candle is ^id to have In 

oiitput of one candle-power^ or u 56 Uitnens per second. Tlie 
ordinary household gas^filled electric tamp gives approximately 
one candle-po^ver for every wTitt of electric power cofisutned. 
The output of a pliotodood lamp is equal to nearly three 
candle-power per watt. 

Note that candle-power is a Fiinrtf unit, In comparing two 
li;ght-S4L>tiTtt.‘^ of dillcrent colour, the one ttiat appears brightest 
to the eye is always described as having the higher candle- 
power, however little it snay uflect a photographic filicL The 
relatiunnliip between candle-power and photpgiaphie effect is 
thus not the same for lights of different spectral ccunpo^ition, 
(Sec Stas^dakd Candce, and ELacrfuc Light.) 

Canvas^ FrlnUjig and making Eolargcfnepts en. The 
following method ^nll enable enlargements to be' made on 
artists canvas, as a base for jmnting in oil coLours. Wash 
the prepared canvas with— 

LiquitL ammonia , , , , , to parts. 

Methylated spirit . . . . 40 

When free from grease, dry thoroughly before coating Make 
the following :^-Soak 7 parb; of gelatine in 25a parts of dJs> 
tilled Water and dis^lvo by gentle heat. In the meantliiiCr 
take 50 parts of fresh albumen and add 1 25 p5rts of diatilled 
water, and, when wcH mlxcd^ add — 

Potassium iodMc , , . . . 9 ports. 

Ammonium bromide . * - * 4 

Ammonium chloride .... 1*2^ 

Beat the solution well, $tafid for an bour^ Alter through 
dojind, and add 1 25 parts of distilled water and the previously 
prepared gelatine solutinn. The mixtare innat he applied to 
the Canvas with a Buckle or Btanchard brush or small sponge. 
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Pry thi:»TOughly« and an required by distributing some 

ol tbe loPoiving solution over tijp surfoce with a Blanchard 
brush 

Silver nitrate ^ . ,30 parts. 

GLacial acoLio acid * , . = m „ 

Distilled ^vater ^ ^ , 2.%o 

Exp<t$e in 75 seconds after sensitising, and give about 
6o seconds' expostire with an ordinary' negative and bright 
daylight. (A daylight enl arger neces^y,) Develop w Lth— 

Game acid 3 5 parts. 

l,ead ncetate + . . . , 0-6 part, 

DistiUed water . . , , , 150 parts. 

Apply In the same way ns the sensllmt, rinse, and fix in 20 
per cent. hypo. (See also Sii k^ Pki>TiKG on,) 

Cap. Tlao cover used to protect a lens against accidental 
ininry. 

Cararnal. Wben ordinary Cane-sugar is heated to from 
400^ to 420* F,, the molecule of sugar loses the 

eJemeuts of water, and cammel CnHj^O^ is formed. It is 
hlgbly soluble in wnterK deliquescent, and has a deep orange- 
brown colour. It is used in photography in backing plates as 
a preventive of InUntion. The prepamdon of caramel easy 
il sugar is heated in a saucepan oii^r a slow fire and with 
constant stirring, a very little practical experience being 
suITtcient to enable the operator to gusttJ against uver-lttEndnK 
and com^quent codxinisation of the sugar. (See Backhp 
Platus and Halation4 

^ Gcr., Curfwfjdwwy 

Phenic acid, 1'Phenol. Fhenylic 
alcoholp Hydrate of phenyl. A crystalline substance^ which 
IS not a true add, obtained] from coal tar by fractional djs- 
tiUBtioD. Tt Is a pow^ctful antiseptic and preservative^ for 
which purpose it is added tn gefatino and certain monnlatits. 
Sotiibility: i in 20 □( water, mixes in a|i proportions with 
alcohol and ether. 

Carlxi^rapb. A printing process which consisted of a 
specially pro paired bromide-ol-sUver eniul^Lon^ incorporated 
with a pigmented gelatin^*, auch as is used for carbon ti^ues. 
By this pnacess dimt enlargements and contact prints could 
he made by artificial light, under conditions similar to those 
adopted for bromide paper 
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Carbon 

The ratiDflale of the process was briefty as foKlaws ;— 

The c&fbograph paper is exposed, develapeU ahtl fixed 
exactly as in niakiri^ a bromkle print, but the imai^c is only 
partly visible owing to iJie pigrtiented gelatine. Sext^ tbe 
image is bleacJiefJ in a solution contaimng a cltromatis i in this 
process the chronmte is rcdnccti and an tans the geEatiiie in 
proptjrtion. to the ?>tTOTigth of the silver imago. TIxe principle 
la exactly that gf C^bro (-y.e.}. and bTomcH The final 

image in pigmented gelatine Ls then develaped with hot water 
as in tJite carbon and Carbro pmeesses. 

Carbon. An elementary bcxly which is met with in many 
fornis- native as diamond and graphite, also together with 
hydrogen m the coai deposits. The v^iriotis forms of coke, 
retort Scale. chatci>al, ^^nd Limp black are neajly pure carbon. 
Carbon in this latter form was the original pigment used 
in carbon printing, and so gave its iminc to the prcK:e^. 

^rbon process* Carbon printing Is a general term nppLiod 
chiefiy to those printing methods in which a pipment^ which 
may be, and often ia^ carbon Is mixed with gelatine, gutn, or 
albumen, and applied as a coating on paper. The film being 
made sensitive by soaking in a fiolatlon of an aJkaEine bichro¬ 
mate—or ii] some cases the sefiaitising matenaj is addH to the 
organic mixrnrc ia the first instance—exposurc to light makes 
the bichromateil organic matter insoluble, while the unexposed 
portiorta can be washed away. In the most usnal form of 
carbon dr pigment printing^—also frequently called autotype 
print!ng^—the starting pomt for the amateur or occasional 
worker is a material sold as carbon tissue, or autotype tissue, 
and this consists of pnper coated with a thick laj-er of gelatine 
Coloured W'ith suitable pigments. 

The Sixcle TkAxsTEH Process. 

Briefly, the method of making a carbon print vrith sensitised 
tissue by single transfer is as foUows :—The printing frame is 
filled with the required negative, or one of similar density, and 
a pipcc of gebtino-chloiide P.O.P, is placed in contact. The 
time ^ken for it to thoroughly print is noted ■ one-third of 
tliis time will be sufficient to print tbe tissue. There is no 
visible image on the tissue, so this means must be adopted, or 
an actinometer must be usied. 

The tissue is put under the negative in the frame, and 
exposed to day Ugh t for the requiii^ time A narrow mask 
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neirative and tissue to act aa g 
'^hing'Up danog development. A sliix-t of thin rubbei- m 

Blit tato'^SM'^ Pf" fn>oi tl» Itiinc, ud 

T^r should have previously bccii 3Uc(S* to wSk 

^Im lioltHnP to bnng the tissue and aupport^^ 

^LT^i rniliiS-r;? ''■""'““■ --'y^ 

rbey ;u-i- kit between blutlin^-bdan;^ kr 

i’^;:;^.|'»' ii^nl rill, i b<S,“; ‘I'p'^SS.""''" 

Uta, p^acrtl m a dish of water qt loq-io^* Rrmn 

the colon rtr:] filin bOEins to jnnp tw-^-L^ ^ 


it iSLfsjE i::i''s &d 


WTiabed htit the nTin±u\^Z.r soluble med ' 

a 5 per cent, solution of alum to pia^ into 

Tt IS then finally rinsed and dried 
simple manner is, of course revewH aa 

right way round, it muit b^ »"'Ser/il‘^“ 


Th£ ttomsu Transfer PftocKss. 


In. the dD(ihiIe'‘-itiEa Fisfcr onvi*®*; m *. 

required, from which the developed prinTir^'^ s'Jppott i 
into its correct positioti ** transfem; 

either a muUed ab^ploto. gt2 oJ a “"PP®"^ ™^y ^ 

according Co thesuHacc desired ' Fro^h^t J 1®**' 

a^PUn the print may be tainsf.i™i 
porcelain, metals, ivot/ tSSto «’“* 

matcrUJ, stone, wood, or othe 

The spedal transfer paper or temporary support L, a tougl 
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i^nujoth paper with abellae an4 and when n^uirccj 

ior lise it is waxed to prevent the gebtme film Jroni adhenng 
pcrmajiciitly to it^ the follow! iif[ fH^lution being used for thnl 
purpose:— 

Vellow min H . 36 grs, (4 gm*,) 

Yellow w.Tje . . n {i'^5 nms,} 

Turpentine . , . j o?5. (loo c.c.J 

Melt the vTiix, add tht n»sjn ^nd turpentine. Tfic snhatitution 
of ether for turpentine is a deeidc<l advantage, as the temporary 
support nan be used irnTnediately ; when turpentine is used 
some hooi^ must elapse after the waxing eoiutioti has been 
wipplied to tile piiper* which is done with a tuft of cotton-wool, 
or flannel^ and a fresh tult of wool being used to polish. A 
piece of smooth indiartlbbcr doth or mackintosh, slightly 
waxed with the turpentine solulton, is a very good temporary 
support. The printed tissue aud the w'itved temporarv 
support, of whatever nature it may be. are immersed in cold 
water, till thn tissue Ijegins to uncurl and float flat ; it ts 
brought into contact, film side downwards, with the temporars' 
support^ a [id both raised logeLlser front the water, and then the 
squeegee is used to bring them into complete contact. They 
are then place^l bctw'ccn blotting boarils for 5 or 10 minutes^ 
and imrnersed in a bath of water at a. temperature of 105° 
or no* 1 -, When the pigmented gelatine b^lnj to OOM; out 
at the edges of the paper^ atrip off the paper upon which tJae 
gelatine 'was spread, and keep washing the print with the 
hot water by tiiroivi ng the hot water oil to it with the ha nd, Or by 
nieans of a cup or soft broad brush, or a amaJI sponge. A cerlaiii 
amount of control in altering the gradations of the picture 
may be accompUsh^ by increasing or decreasing the ten^pera- 
ture of the water, A stream of very hot water applied to 
any one spot will rapidly reduce the deposit of pigment present 
As Soon as development is complete the print is plunged into 
a bath of cold water to 5^et the gelatine, and tlscn it ts placetl 
in a 5 per cent, alum bath. Thl^ Hot only fixes the print by 
hardening the gelatine, but it also discharges the veliow colour 
of any remaining bkhrottiate salt. 

It is allowed to remain in this bath for about 10 miiiiites. 
or till the coioijr is entirely discharged from the whites of the 
picture, and fiuaiiy rinsed twice or three tiiucs and dried. 
The print is now ready for transfeiring to its final suppori. 
of whatever natari! that may be, but befori! this transfer 
can take pUee it ks uixe$sary that the final support should be 
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prcpired to r«:eLvu it, for whidi ptirpose it is coat^ with a 
5 P*?f cent, elution of jgelatinc- 

To prcfmrc this, saik the in the water for .id hoDr, 

soft aad then dissolve hy the alil of a eenUn heat. 
vVhen add graduiiHy i pjirt of 2| per cent, chrome 

amm soEutlori to each lo parts of tJie liolutioD of xplatine. 
The cornErterdal final support, which is a stout paper, is already 
prepared, and require:? soaking in cold waiter for an hour before 
using, ft is tlien put for z miouti^ in water at 90* F., aad 
retunied to tJie cold water till ^^anled. The print on 
tempoirfckry support aiiiJ the JinoJ support, whether freshly 
prepared Or not, are brought into close contact under the 
surface of water, and complete contact obtaint^ by means of a 
st^iueagee^ and are then placed in blotting boaixla, or hung up 
tiJ] perfectly dry, when the temporary support can he stripped 
ofF^ leaving the print in its proper position. 

SENSlTiSING AMD THE SPltCtT SeNSITISEH. 

If the tissue is obtained unsensitised in the hret place* it is 
sensitised in the foltowing batli:— 

Fotissium bicluormite . 35® f-fo gms I 

Ammoniji (o SSo) . * . 5 drops ft^ s c c 5 

Distilled water . , 20 ois, (i.^ C'C,) 

Mr, Bennett has suggested the folWing improved sensictsur 

Fitric 1 ® - gn, {20 gms,) 


Citric acid 
Ammonia (O'SSol* . 
Water * 




Thu second (»«kLr) Utli will give inoi* contrary print, 

11 the DAtKjr wi 11 I vt 3 ..I- . . • . pnni^. 





CarbrO 


For quick tlryiiig, ii5C a spirit se^irsjiUcr prepared by misiug 
equal volumes ol 7 I per cent. ajumouJum blchromab^ solutiou^ 
acetone, and methylated spirit. Into a little ot this in a small 
dtah a pad of haonelette is dipped^ and the solution is applied 
lightly^ by rapid movements of the pad, to the lace of a piece 
of pij^nicut-paper. This should be welled all over* but no- 
where soak^ ; even applicalioii is essentsaL When suriaco- 
dry, it may be fjone over n second time. The pigment-paper 
will dry in about ten minutes. Drying can be completed in 
front ot a fire. 

II preferredj the tissue may be immerried in the spirit 
sensitiser; it ivUl take longer to di^% but a iaster^printing 
paper will be produced. Keep the sensitisiug-bath in the 
dark- 

A spirit sensitiser can be obtained ready-prepared from the 
Autotype Company^ whose bewklet The ABC Guido to 
Autoti'pe Carbon Ihiritine " contains very detailed instructions 
for the process. 

also Cariiro. 

CarbonaleSk Salts formed by replacing alJ the o::qygen (or 
hydroxyl groups) ol a base by the 'CO^ J?roup of carbonic 
add. Most metallic carbonates ore insoluble, as marbie and 
chalk (both are forms of calcium carbonate], but those of the 
alkali metals are soluble. Of these the best known are the 
carbonaies of potassium and i^ium, the latter of w^hich Ls 
washing soda (see ^dzum Carhosate)* Both hic partially 
hydrolysed by water to give aodium (or potassium) liydroxido 
and carbonic acid. As the alkali is a very strong one^ and the 
add weak, solotions of these carbonates are markedly alkaline. 
Sodium carbonate in particular is widely used to supply the 
necessary alkaJiuity in developers. Its ap^ial value lies in 
the fact that as Some of the freed hydroxide is neutralised, 
more carbonate hydrolyses, so tending to maintain the 
alkalinity constant. 

Carbro« A process by which a carbon print can be made 
from a bromide print or enlargotnent. ft is due to Mr. H. F* 
Farmerp who described his original process in The Amateur 
Phf^to^rafiher for April 1919. The Farmer method 

has, bowpicT^ been considerably mcMltfiial and the process, 
the matcfiids for which are supplied by the Autoljq^c Co., is 
now worked as follows. 

Type o/jFViirJ Required. Any standard bromide paper am 
be used, but platlno-matt papers are the easiest to work from, 
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Til* 5 ti pet-coating oj on mos^t modcto. pAiKts (to 

prevent atresa-markinfis) nmy caiM difficulty; this can be 
ovorcome by starting with railier a dark print, or preie^iblv 
by using a p^per tpecially prepared for Carbro or bromoil. 
^h.ica tiiis 5iiper-<oatiDg ia fnisaiog. 

The print should l» of good, but notcsecessivc contRwt. fully 
exposed MU Very fully develij|Kd. Fixing miut be cotntrlcte 
and wasliing thorough. If the print has no white margin the 

pi^cni paper must be at least half an inch loiEcr than tlie 
print. ^ 

Stack Sctutians. The solutions inquired arc as follows : 

a ^ r - I i 


No. I. Potassiuni birhrcunate , 
FOtASsitim feiTicyanide 
Potassium liroiuide , 
Water to * . . 

No. t, GlnciaL acetic add , 

N>'drocliJoric acid {pure) , 
FormaJclehydc (jjo per cent) 
Water 


i oz. [yo gms4 

I OK. f5D gms.) 

I oz; (50 gtns.) 

30 o?s. (lOOO c.c,J 
i oz. (yo c,c.) 

J Oi. (50 c.cj 

32 OZ 3 . (1100 
Iloza. (ry C.o,) 


waking Soai the bromide print and a pi™ 

^single transfer paper m cold water for ten mtnulca or more. 

immcree a pjece of pigment paper (prdinarv carhnri 
t.»ue) for 3 minutes in a batk Lade byXdAsTJ^o^^o “ 

tbe bramide prtnt face up to a piece o( g^, and then^nouf -i 
LtWe water over the print to re-wet the surlhce ^ 

'5 seconds, anil immerse for 

^th « by <lily ting i part of No. 

^ 3 water. Remove the paper and raiiidlv 

^uee^ee ,t face down, on the bromide printing vay XS 

The time of immersioii in the second bath controls tbe 

LTS “’rit 

«e soalced transfer-paper face up on the souskkm! board and 
pour some water over its surface , 
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Csrte de VliJte 

transfer |iiiper. Uitso betu-ecn hIotting*lxiaP(U for 20 

tiy 4Q minulcn. 

The hrmnidt print is Wikifae^j tliomughly, n?devti]op4^d for 
fiirthLT U 3 C, washt'd a^alu, and dried. 

■Ofiffioping th^ Carfrro Prtnt, The pigment pnper on the 
trAmkr paper is placed itl a dish of warm water Start with a 
temperature oi about 95* F, Keep the two papers, still ad¬ 
hering, well covered by the warm water, and until tlse 
ptj^ent commenos to oow murtii tlie edges. As soon as this 
occurs cafoCdUy lift one comer of tlie pigment paper, and. 
keeping the ttMsfer paper under ta-ater, steadily strip the two 
apart. The trans/er paper wiU now be seen to be covered 
with a thick coat of pigment. 

Gently splasli the fwce of the proof with th?e warm waterp 
and as the picture begins to reveal liself, the splashing may 
be local, if it is desired to Tcdycc any piLriicular portion; 
shotild tlio print be too dark, the teroperatTire of the water 
niay be iacrea^^. When tlie development completOp the 
picture is rinsed in cold waiter and placed in a 3 to 5 p<?r cent, 
^lution of alum until iJie bicbromate stain has disappeared ; 
it is then hnatly liosed. 

The time of imoieniidn in No, ( bath ol 5 minutes te applic¬ 
able to all pigmented papers except red chalk, in which case 
5 minutes is desirable^ tlnder-immeraioii is indicatcti by 
heavy shadows lacking detail. 

It ia roaietimcs convenient to develop the Carbro image on 
the original bromide print, without transferring. Ptuat and 
pigment paper are put, unse^^mted, into hot water at the 
stage when they would normally be stripped apart, and de- 
vnlopnieut is done as usual. To av'oid frilling. It is essential 
that original print should have had a while matgin. The 
Silver image may be figged out in hypo, or, if preferred, may be 
redeveloped to reinforce the Carbro image. 

Fuller detads will be found in the Autotypo Company's 
booklet ** Tbe Carbro Process." See also Process. 

Carrier. A fnimework of wood lisnd in the dark slide co 
^able the opwator to use a plate smaller than the full size. 
The name Is also applied to the holder for the negative In an 
enlarger, and to the sliding frame carrying the lantern slide 
ui an opbcoJ projection Tantem.. 

Carte dt VI site ^or C«D<V.^, A once vety popular size of the 
profesaiotial photograph, measuri n g alxiut 4 by :;t| ina. 
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Cartridge. Ury photographic chcRiicals arc often put 
tip m cartndgie form for the use of touriahi, fmd home-made 
cartridges, niiicle to a specixd sire, arc often copi'CTiient, and 
may tie reruied many times. Soil a sheet of pasted paper 
round a rod so as to form a tube, and tv’hen dry cut to sailabte 
lengths and dose with a cork at each end. 

The term cartridge is sometimes applied to roll films in 
Spools. 


Cassette, Container iti which 35-mni, film, wlficli ia used 
without backing-paper, is put tip for dnytight loading into the 
camera, A cassette generally consists of a spool on which the 
film wunnrj and a container, of metal or moulded material, 
which has a narrow exit slot for the film. This slot Ls light* 
trapped by a lining of velvet or siitiilar material, Tn the all- 
metal cassettes of the l^eka and Con tax cameras, the spool is 
surrounded with two concentric cylinders, each with a wide 
slot for the passage of the film. These slots, normally on 
opposite sides of the spool, are brought together, so openine the 
cassette, by the action of locking the base ol the camera mfco 
position after loading. LfniESS a take-up cassette is used, the 
film ia re-wound into tlic original cassette for removal from 
the camera, 

TI10 name " cassette" is also applied to special containvra 
denned for X-ray duplitiied film technique, the principle 
being that of tlie ordinary printing frame. They ensure even 
pressure over the whole area of the film when intensifvine 
screen-s are used, ^ ® 


CauMic. A term applied to com>sive or irritant chemicals 
Tims silver mirate is known as lunar caustic, and the caustic 
alkalies are the hydroxides of the alkaline metals, fn ontics 
tlic locus of ilic foci of individual small elemcnta ol a lens or 
miiTor aufifering from spherical abenation is termed a caustic 
surface, or, when seen in cross-section, a caustic curve, 

Caustic Potash. See l^TASSioit Hvdhoxioe, 

Caustic Soda, Seo SoDiuu HvnnoxiDK, 


C.C, Accepted abbr^-iation for " Cubic centimetre,- q e 
C.C. IS also u,sed to dwtnhe collodiochluridc printme-out 


C.D .V. Abbrevia tion for Carte dc Visite (j.u 

transparent material, the chief eon- 
sfituert of whirh is pyroxyline or dinitru col]iiJo4e; camphor 
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Ctkcm^ini^ 

being tile usuiiJ mediuni (nr iiUEisi^-golvent) for a^lutiiintion. 
Celluloid dis^^Wud in amyl acetate, acetone, or ot^icr $uiUbk 
sol verity forms a useful vami^h. (For a of repEuriog 

artide^ of celluloid, $eo Acetone and Amvl Acetate. Sea 
also Filu,) 

GeLLuloan, A substance ol formiila whtcb is tlia 

chief conEtituent of paper, dotli, and wood. Cotton-wool is 
almost pure cellulose. Treated ^itb a mixture of nitiic and 
sulphuric acids it forms a serie*^ of nitro^elluloses; that in 
which two atoms of hydrogen one each replaced by the group 
NO, is tlic soluble pyroxylme used Ln making collwlion and 
ordinary celluloid (" nitrate bjuse" for films.) For safety 
base (non-inflammable) films, cellulose acetntc is us«l in place 
of the nJtratc- 

Cement for Glaser Pcrcalalni nnd Leather^ See MrNI^ 
txvo and Maeisa Glua. 

Centl-* Prefljt used in the metric system to signify 

" one hundredth of/' A ccatimetre, for example, is a 
htindrodth of a metre. 

Gedti^rade. See Tu ar udmeter. 

Ceramic Phoro^raphy. See E.na»£I. as a CstRAMlcs. 

Chalk, French {Fr., Tufc: Ger., Tu/A), A hydrated 
magnesium sUlcatc; occurs ns a fine white powder greasy to 
the touch. Used for polishing gloss surfaces to wliicb w^et 
prints are to be si^ucegced for glaring, fSee Gwzixc Pkints*) 

Cham pi In 15- A complesE hne-gruin dovetoper due to 
Harry ChampUn, American experimenter^ {See Fi.^se- 
GraTs Davelofment.) 

ChampLid 17^ A send-fine-grain developer due to Hurry 
Champlin. For detads and fonnuia, sec Choosing a Dfnfiioper 
under Devecopma+nt. 

Changtlng Buga. The changing bag is a pcitahle Light- 
tight device U-Sed lor changing pEate^ when no dark-room is 
aviiilable. Generally speaking, the changing bag is made of 
opai|ue material with arm-holt^, and if In bosc form it may be 
caEied a clianging bos:. Many changing boxes and bags arc 
described in the older books on pboiography^ and the attached 
sketch shovTB the general lines upon winch a changing-box 
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Chu^Lnii Box Oilor-Hydroqu^ooiie 

msy he made up^ A well-fittio^ Ught-trap {oot s-howii] rotmd 
the lid is necessary, and elastic shoi^M be fitted round tlie ends 
of me sleeves. 



Chaoj^Lo^ Box. A box, geiifiraily lioldUig a dozen plate4 Ot 
tw'o dojen tot films, which can be put on the back of a camera 
In lien of a dark slide, Meanii are provided for bringing each 
pUte or film to the front in turn for exposure. 

See also Changing Bag. 


Characteristic Carve, Graph n^lating the exposure 
given to an emulsion with tlie densit^^ resultmir iiflar de^elon- 
ment^ (Sec SeNsiTDHETRV.) ^ 


ChaF{£er« Alternative term for Cassette (g.ii,), 

rGli*miail CulctiLaTlons, Reactions, and EquI valent 
Quaniltles. See Egur vale note. Chemical; alao Souttjoks 

AND SOLUBILITLES, and WEIGliTS AND MfiAliURES 


Chemical Focu*. The focus of a lens for bfiic light, which 
the only light aJfecting the early pbtea and filiits Soe 

also Chromatic Aberration. 


Chemical Kofi. See Fqg. 
CbJor-HydrmiuliKtnc. See Chlorquinoi, 
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ClilorldtiA diloro-BraiiilJo Papera 

Cli loTld»» A cUltaridfl is a com pen nd of a met^ or o^er 
element wLtb chlorine, the most common chloride being ^ium 
chloride, or common salt, NaCl. (See also Hvdkochloiiic; 
Acid.) The wj-caJled chloride o| lime contains a hypochUsrite 
as the active constituent. 

Clhloru-Bromlde Pepers, iMarketsd under distinctive names, 
these are development papers in termediate m type between bro¬ 
mide and gaslight papers^ and deigned to give vmrm tones by 
direct development. Though slower than bromide paper, all 
varieties of thloro-bromide paper, save those expressly in tended 
far contact printings are fast enough tocnaWe ev-eft big enlarge¬ 
ments lo be mmlc without neccssitatiDg inconveniently 
exposures. Indeed, one or twfo papers of recent introduction 
are but little slower than the fastest bromide paper. These, 
however^ tend to give colder tones than the l^ rapid efnulsiona. 

Chloro-bromide paper is 60 flexible a oie^um tbat^ although 
the most superb prints can be obtained»it is easy to go wrong, 
in which case the print obtained may be of poor quality and 
unacceptable colour. This can be avoidedt and any pre- 
determined colour obtained with certainty* only by a systc 
matJe approach lo tlie problems ol exposure and development. 
Tackled in UUs way, the diflioiiltif?s mostly fall away^ and it 
becomes readily possible to obtain prints in a wide viintty of 
colours from a ^digbtly warm blaok, through a range of scpLis 
or browns, to an almost nxl lint. 

If developed to haality in ordiriary fuli-atnength 
developer alniost any chlom-bromide paper will yield a con¬ 
trasty print of a pc^ticaliy pur® black colour. Thig black 
colDur^ however, is only TKichcd at the very end ol develop¬ 
ment iu the lartier st^es the partly^evcloped im^e is of a 
wry decidedly warm tint, ITic colour ol tlie image is not due 
to the presence of any kind ol colouring matter, but artsfia 
from the fact that the silver of which the image Is oompoood 
is deposited in a ^■ety JinD-grained form. Aa development 
proceeds, the grains grow in siJEe, until by the time development 
cam be ptuibed no further they are large enough to gdve a full 
black colour. 

11 Ls evident, therefore, tliat the earlier development is 
interrupt^ the warmer will bo the colour of the final print 
and the tongjCr will be the exposure required to give a print of 
norrujil depOi. Further* any auxiliary factor that tends to 
give finer gmin—choice of a suitable developer, addition of 
extra bromide, or extreme dilulion^will also help towards the 

105 


Cbloi-D-Brotnl^ffi Papers 

prodxicHon of wanner tani::$. Once this ia recognLaed, control 
of colout begins to be fairly easy, U is only necessary to 
develop for tfie same time in a devclaper of the com|JCH 
sltioB, tj-fid of course at the same temperature^ to get the 
same colour every time, 11 cannot be too i tronfrly em phasised 
that colour is controlled by tlcvelopcr aod developnitnt time, 
and depth by correct choice of exposure. 

Hie notes that follow^ isoggest a way in which the cluuncter- 
iiiticaof an unfamiliar paper may be investigated, and haw the 
methods of treatment thnit beat suit it mety be discovered. 

The maket^' instructiona. though not always veiy compie- 
hensive, form a very good starting point for work with any 
|:»aper. If varied tonea. are likely to be requiretl it Is a very 
ftoiiud plan to make yp the developer offercti for warmest 
torne^, whiEih will probably contain no metoL In preparing it^ 
ignore the makers' retommendaLiDns as to amount of bromide, 
F^t in enouEh to stop fog (about o.z gm. per litre^ or 3 grains 
per 20 or. of working solution) and add more as required from 
the usual bottle of " ten percent," By developuig to finality 
in til is dcvelo^ier, a pleasant engraving black will in nearly all 
be obtainable. 

A typtcaJ clev'clcjper of tJiis kind ts :■— 


Hydroquinonn 
Scklium sulphite (anhydr.) 
Glycin , . . . 

SotliuTn carbonate (anhydr.) ^ 
Potassium bromide 
Water to . 


gr- ^7 

550 gr, {62gms.) 
60 gr. (7 gms.) 
^ gr. (75 giris.) 

a gr. { 0.2 gnts.) 
so oiE. (locra cXr} 


Having found by means pf a test^atrip the exposure required 
for development to finality, a print may be madeil it Ss desired 
to put the colour on record for future reference. This will be 
the coldest tone that the developer in use will give. 

To tr> for a rather warmer tone, make a iicxv te^t strip 
making all exposures in cxc«is of Uie minimum just found and 
develop it for. say. a quarter of the time necessary for de veloo^ 
meat to finality. Co strictly by the clock- and take no notice 
of^e nppenrance of the strip. When it is fixed choose the 
se^on of correct depth, give Uje corresponding ex^nre to a 

I^Ubly Ite pnnt will ba e«ctly like the previon, one, ot«pt 
that It ivill be of Rightly warmer tone, U the jump in colour 
IS large, xt may be worth while to go back aad fit in a print 
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bctm™ two already rauKSe* developing for half the time 
necessary for finality. 

l^gresslve sbortcoing of devdopment time xvill, of course^ 
show a steady w^arming of tonen but the process eannot b* 
LcntlJiued indefiuitely. How exactly the limit ih set depeads 
on the paper and developer in use ;: it may be found that 
shsidow-ipadation becornes had, giving dead hlocked-up 
Rbadowa, ofj altomatjvcly, the prints may become progressively 
flatter and duller. In this ca-se. addition of bromide to the 
developer Is called for. Owing to the low factor of the usual 
hydroquiiione and glycio warm-tone developcrn the print will 
be developing ^'ory fast at the nminent It reaches fhe corteet 
depth : even if all else Is well, Lliis may make the process un^ 
controllable at short development times oi tlic otrdcr uf 40 to 
50 seconds. 

\\ hen this stage is readied it is time to study the e fleet ot 
dilution. Give a second piece of paper the sattie estposure as 
the iDU'st ustd. but develop it in quarter-strength developer. 
The time now is found simply by developiiis to the corr^t 
depth, but it must be noted for fuiure reference. The print 
will always be warmer in tone than its counterpart developed 
in lull-strength developer ; if the lone is very much warmer, 
try again, still with the quarter-strength developer, but 
developing for a longer time. This will give a colour not unlike 
one of Uiose already obtained hi fuU-stren^h developeri, but 
will require much le^a exposure, l^robably it will be of better 
quality, witli less tendency 10 toss of contrast or dullness of 
shadow gradation, h muy be iafirmis ^ gftitral ru/^: fhai ihi bfii 
fnethod of drvelopffUfnt ts lhai for which the e^fiouire is 

needed /of a warodh of 

As soon as increasing exposure results in falling contrast, 
broniidc should be added. The efleet on the colour is usually 
small, though if the tone is still fairly cold when bromide 
begins to be required H may impart a greenish Linge—plcas^t 
or not. according lo taste. The main result oi adding bromide 
is to enlionce contnist and extend Uic time of de:velopniCat. 
In noting dcvclopiuent times, it Ls, of course, neccsiiary to 
record botli the dilution of tlie developer and the auiount of 
bromide added. 

As the process of shortening development times or diluting 
the developer is carriotl lurthc!r+ wa-nner and w^arnier tones 
vrili result,, their character and th-t means of getting them 
depending on the individual paper used. Two points, however, 
are common to all papers. One is the danger of overworking 
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a dilute d’Cvdciper ; at dilutE^^ii a h-aIl-£Llcd cliab may cdq- 
tain 50 little real developer that it wiU only do one print. No 
system yf time developmctit will work except with fresli 
developer. The second point to watch is the rcgrossion, or 

hjung out,*' of a very warm-toned prinL Umkr the dark- 
vmm lamp the tmage may almost vafii.<l] in the hypo. Some 
Little regression mm$t be allowed for* but in^^poct a print by 
daylight to see how dark it is, iuad remember tiaat it wiU 
datkeii still further on drying. 

Cblerqulfieh chlorodihydrcxyben^ene a.C*Ka(OH)j 

= 144^5. Synanyms ; ChlCFrhydfoquinone, Adurol. Develojints: 
agent similar in behaviour to hydroquinane but rather 

more Active and much less sensitive to low temperature. 
xMay be substituted tor bydroquinojit to ratio of molecular 
weights (t44 5 to no) in any developer 111 which the latter 
appears. Its chid application is in warm-tone developers 
for chlorobromide papers (See Dk^lOpmilnt,) 


Chrormites^ See Chromiou, and ondcr the various metals, 

Chromatic Abemtion. A defect izi a lens in i^ofisequencc 
ot which it brings light of different colours to a focus in 
difTcient planes. A Itus SulTering Ironi chruttkatic aberration 
may be made to give a sharp tmiige on a noa-colQurscualtivo 
plate, w by mouachtomatic light, but cannot do so when photo- 
graphiiig noimally on panchromatic dr good ortliochromatic 
material. (See Less and Focal Lknoth,) 

tlhrame AJuxn. See Ar uh. 

Chrome " Filmfi. See Filus. 


Chromium. A metal mo«t familar to the photographer in 
the form of platiiig on cameras, and the compounds of which 
are much used in the industrial arts. The chTomatiM M'-CrO*, 
and bichromates wlien soluble, make gelatine and 

?^iraililr subiftniices highly senaiUve to li|lit, the gelatine 
becoming insdlublc. (See CAituos Process, Gum BictiROKATt; 
anti Artjgue^s Procbus ; also iKTE^rsincATroN.) 

Cfoemaiography is the science of so-called Mo vine 
Pirtuna ■■ Ph^QBRiph^ not esuatial to citiemfttograph^ 
pilnc^1» convenient method of applying its 
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CiiLcttfcatography is based on a mental illusion. If lor 
example, the eye momenurily sees a spot of light in a given 
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poditioTi, it rt Lben cut oil aitci succe^ed by atiotlicr spot of 
light a sViort distance aw+iy, and this proc^ is rcpe^ed a 
number of tim^ in succesason ixi iJ:ie saflie directioiir ^d. at 
sufficiently high firquency, tbe mind will in^rpret tbe 
i>l impressions afi the ntovement of n sifigSe sfrot ol ^lignt. 
The pioccss is assisted hy the phenotnenon kno^HiH as p^-“ 
iiistenw of vision/* which was familiar to the ancient CrMku, 
It means briefly tluit the retina of the eye retanyf lor a short 
period any topnssian it rw^cLves attor the stunyltis has been 
withdrawn. A modeni applicatloii of the principle «ciirreu 
iiL I&Z5. when Sa John He^chel demonstrated to biS friend 
Charles ©abhage that it was po^bk, by spiimmg a shillinjrat 
a certain speed, to see botti sides of the coin at one time. Dr* 
Fitton* a friend of Mr. Babhafte. on being told of therafpenment. 
iiroduccd a lew days iater a round disc of card snspeniled 
between two piecfis of sillt. and having on one side a painring 
of a bird and on the oUter that of an empty cage* rapidly 
rotated disc produced the illusion of a bird inside a ca^. 
At a much later date this invention appeared again as the 
''Thaumatrope" of Dr. Paris. . 

Due to the phenomenon of persistence of vnsion a nilttiCier 
of successive but quite distinct images, alternated by periods 
of daricn^^r can bo presenteil to the human eye in rapid 
sucecssiou w'ithout the observer being stware of varialiona in 
brightness. The minitnum number of light alternations 
nectswy to avoid " flicker ” is 48 per second, which is super¬ 
imposed on the lesser rate of picture change by some form of 
shutter which causes c^ioh piclure to be seen more than once 
before the next one is presented. * r -# .1 

in 1831 W. G. Homer patented the Wheel of Ufe. or 
Zoetroper. A verticai cylinder was pieixetl with a senes of 
evenlv spaDed vertical slots. The inside of the cyUnder 
lined‘with a long atrip of paper bearing a simtlar nnml^r ol 
pictures of a subject in motion. Observation through the 
slot* while the cylinder was rapidly revolved gave the iJluston 
ol movement, the earliest pictures were \imid drawn. 

In iJl72 Eadw'catd James Muybridge* a native ot Kmgfiton' 
on-riiamcs, made serial photographs of a trotting liorw at 
Sacramento riicc^track. and later on at the private 
at Palo AJio of Leland Stanford. Governor of California. no 
financed the lattr experiments. Muyl>ridge used 24 cam^s 
in a row loaded with wet coUodion plates^ the electro- 
maKnetJcallv contralled shutters being rtleaswl by 24 threads 
stretched across the ri^ck. and broken by the horse as it raa 
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tie pfoiiiuccd similar studieB of oth^T ^iiniUs o-nd of hunmn 
beings, and later prcMlucErl n moclificjition o-f ttig aid jioctropc, 
which he caUed the ZoopraxiscopCj for projecting the glass 
plates on a screen, Thiii instnimeat possc^v^ed the fiv^t form 
of the shutter which ia now commonly^ used for ciltting olf the 
light between ^uocc^ive pictures^ In 4378 he published the 
results of his experLments. 

In ifiSi he lectured in the laboratory of "Dr. E. J. Marey 
of Fnuice. who was conducting parallel expeKincnt^. and who 
produced Art instrument which took 12 rapidly successive 
icnagcs of a moving object on a circular sensitive p]itc. Taken 
from a mngk viewpoint this represented nn advance on the 
technique of Muyb^dgOr 

In iSSa Muybridge^ after touring the II.S,A , gave a demon- 
stratioiT of his tnetho^ nt the Eoytil Inatitulion, 

In tS&S he approached Thomas A, Edison w'lth a view' to 
Linking the ^oopraxupCCipc with the Edison phojiiogniph. but 
tho latter was not at tlmt time saOickmtIy developed^ 

The year i&SS marked the introduction of long bonds of cellu¬ 
loid coated with fast photographic emubions, as the result of the 
combitieU work of George Eastman and the Kew, Hanriibal 
Goodwin* This greatly stimtiEated research in motion picture 
work, which wtis actively conducted by Dr, Marey. W, Friwe 
Greene and M. Evans w ore using paper film for this purpose in 
Engioiid, aiid in 189^, thoy applied for a patent for a machine 
for tubing and projecting moWfig pictures by meatia of a 
ribbon of successive photographs. 

Outstanding names of pioneers during this period were 
But Acres, W. Frieie Greene and Donisthorpe in Htigland, 
Edison in America. M. Dcmeny and Messrs. Lumi^ro iri 
Franceiuid Max S. Klodanowsky in Germany. 

The earliest machines were designed to be used tiuiinly as 
coin-operated peep-shows, but by 189,-5, that is to say within 
seven years of the Introduction oi ccllulaid for photographic 
purposes, the biises oi cinematography as vve know it today 
bad been well establhihed. Since that time them have been 
enormous developments and improvements in technique, and 
ennematography lia;^ taken its place as a uccesaary part of 
modern evciyxlay existence. 

We am not litre directly concerned with the sound-recordIng 
aspect of film, hut some details of Its bistorj^ are of interest 

In 1857 Leon Scott ia France had recortled sound-w^ave^ ns a 
wflw Ime on smoked paper. In 1877 Ed^n announced the 
successful recordiag of such waves on a cylinder coated with 
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tiniDU. and the reprtiductiDu of sound from them* The work 
of CJerk Nfassvcil in Enfllfind, and Alexander Graliam Bell in 
Boston, had greatly extended snir knowledge of tlie nature of 
sound waves, and of the posaihilily of trtvnamitting them in 
the form of eWtrical energy and reconverting this Into gound 
after transmission. The first experiments had demonstrated 
the value of the selenium and of the photo-electric cell, which 
produces « tiny amount oI electric energy when exci^l by 
light, more or less in proportioti to the degree of excitalion. 

The work of John Ambrose h'leming and Br, Uc De-Forest 
had culminated in the ptoduction in iqo 6 of tlis De-Fo^t 
aLiidion^ a thTw-«:llocfttnt vacuxiiM tube or valve which provided 
the means necessary' to amplify the sound so fnf obtuioed, and 
gave tfCititcndous stimulus to cjEpciiments on sound repixidiic- 
tion. It niiiy be said with truth that most of ihe bfiaic 
pTtiblems of sound repitjdtiction had already been sdIvkI, ^d 
only tlio ability to amplify was needed to make practical 
appLic-atiori po^tble. 

Diirifig the pericxl iqjtt to 19115 many exijcnments ui talkiK 
were conducted, prominent durinpf this period boUig the 
Pc-Fonst Phonofdm ami rhe General Electric PaJlo* 
photophone, 

lu igj6 Warner Brothere and the Vitaphoue CorporatKm 
p^esaI^tt^d the first successful talking pictures to the world, 

using discs, ^ , .. . 

In 1927 Willmni l ox showed sound recorded on film, ami 
launched the Movietone News Reel. Tlve year 192& may be 
recorded as when the sound-film was generally accepted^ 

Film for professional use. ^tJeh is 35 mm. wMc. is knmvn 
as standard " cine fibn, . 

Negative matcrinl is almost without exception of the 
panchromatic, supersciisiti^'e panchfomatic, or uUt^ speed 
pajichromalic type, as n large proportion of aJI coeposures are 
made in nrti.liciaEly lit studios. Positive iitm is uon-colour- 
sensitlvc,. slow and fairly contrasty, , 

Both tvpes of film arc perf<jrated down the etlgeA, negative 
lierforations being a different shape to positive perforarions, 
and both are mndc to ver>' lugh standards of accuracy. These 
enable the ^^l^ious mcchanismii used iu taking, finishing and 
projecting the picture to control the fdm with great precisiDn. 

In the camera the llliii is stored in light-tight boxe^, trom 
which it is drawn by means of a sprocket or toothed wheel which 
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eogagesia tlie fklui pcrforatiDni It is then puIJiKt do^virwanis 
inlerimtttntly tliroagh the caraiTra (Mtc wiiich lioEds tbe 
senititive surface of Lhe film rigidly within the focal plane on 
wMcIi the Jn>a4^e is fcKu^L Tbe'hniigw in recort|i?d while the 
film is stationary,^ imet wheci it moves dfiwn a revolving disc 
shutter, wliicli is Unked to th«i transit mecJianisn], monicntanly 
obscures the lens. After ex|xisiire the film is wound into a 
sijcond hght-tiglu box. 

For normal sound-film work exposures are niaiJE* at the rale 
of frames or picttires per secoucL The old silent speed was 
i6 f.p.s^ Fqf Speeding up slow inoveiiiunts tlie camera may 
bo slowed dow n cfituudeiably, and fur the study of such slow 
things aa plant growth individual exposures may be spaced 
many hours apart. An illusion of movement may be given to 
series of dmwings or to otherwise inanimate objects by giving 
individual exposures and modifying the suhjects between 
exposures. The analysis of extremely mpid movement is 
accomplished by speeding up the camera. La some cases to a 
frequency of ^several thousand pictures per ^iccond. Both 
these types of film record ate of course projected at Hie norotnl 
spEied of i6 Ip^ and 24 f.p.s, for silent and sound films 
respectively. The ygher fr^ueocy for sound fiJiij wai 
considered necv^ajy to give sufficient surface travel to enable 
Buccesslul ircortling and reproduction of high sound frequencies 
to be accomplished^ 

Ncgativi> film U gmci-jiUy "processed*’ in a mechimiimi 
by means of which Lt is caused to How conttnuausly tlirtijgh a 
scries aj tonk# containing the ne«!saar>- solutions for 
developing, fiains and w^ashing. In 4 more recently periected 
tnetiiod ll» various solutions ime applied in tlie (or,n of a fine 
spray atiil the film tinder treatoicnt (wssca through glass 
Iromed cupboards where it can be under observniimi tht 
whole nine. After processing it proceeds to a drvino room 
or chamber. ' ^ 

The film is thM prtaled. A roU of finislwd negative and a 
roU of luiexposed positive film are loaded into a machine and 
tc«vther p^t a prin^. poini behind which a light » 
situated, file light can be conlrotled in mtemiiy to Mm- 
petiMtc for diflerenccs to negative density, Tliere arc two 
kinds of pnnief (e) the intermittent, to which the negative 
Md positive, m dc« cont^t, pause in the printing gate wliile 

V’m"' continuous ty^ of printer 

whwt the pair of films runs smoothly past a pnntiiiK slit 

J'hifttere intended for large fpianlities of work are of I lie 
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i:oQtajCt t5rp<j, but for spedaf wodfi optical printcTTi ^ Q»^. 
IImsc ajit Gimilar in principle to ao enla^^<tr or projection 
[►rintCTip the two Bhus being sepafated, with a Icits syatem 
tj^tween, tbe tw"o ftlnas mot^iog in opposite direct^ns. The 
projectiaD printer is used to introtliiCc "effects** such as 
Udlng, ** wipes," and mnUipla c^poeuxes ivom Dgrmal negiiL' 
Lives which hav^e been obtained in the ci)unera+ A dnphente 
negative is pfepajed from the original ** master positive 
thus obtained, and from ttiia further " soft " positives, which 
in their tnm yield the negatives used ior making the large 
quatititirta of prinls w^liich arc supplied to the cinemas. 

The positive prints ane developed in continuous processing 
plants as in tiic case of negatives. 

Sound is regfsteied on a separate strip of him in a fiepgrate 
*■■ Tiound cainera;*^ the vibrations being recorded in the form of 
a track by ia) the variable dcmity method, by mcfJis of which 
var^^ing intensities ot light pKiis.*iing through a sUt imprint a 
auriis of lines of difiering width and density acrotSG the track, 
or (h) the variabte area niethcxli in which moving masks or 
other devices cause the area of cixposed fUm across the width 
of the track to vary. In the final '* manried " print the 
narrow sound track appi^Lni aiungs^do the pktuies. 

Tile picture pTojoctor is similar m principle to the camera, 
except that the film is moved past the picture aperture by 
meana oi an intermittent sprocket or mattese " movC' 
ment, instead of a daw mccliaiiisjTu Illumimitlon is provided 
by a light of high intcriaity used in conjunction with a con^ 
denser^ but only tho picture portioii is projected on to the cine 
^reen. A Beporate ** sound head *" Scans the scund track. 
A small light in the sound-head projects light through track, 
and the variations in the track from point to point i^usc 
varying quantibes of tliis light to pass onwards to a light- 
sensitive cell. Here the tiny current which is generated lb 
passed through an amplifying network, nfid is hnally used to 
actuate a System of loud spkeakers. frtim which sound emerged 
into the auditorium. The loud speakers arc placed behind the 
ACRifji BO tiiat the sound appears to emerge from the picture 
on tlic screen, 

CQhar Film. (See also Conoua Photography). 

Space does iiyf permit of an adequate survey* colour 

systemSg and only a few typiend luetlmds can be referred to, 

Tiic assfKlation of movement with colour has presented a 
peculiarly difficult problem, but many aLleinpts have been 
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tilade to Bolvc it. One of the earliicst inethwls^ which still 
peraishi tixlay, confjjst^ of taking coloiir-'separaU'Oti ncg.s’tivL'fi^ 
ritlier through the normal three-colour filLer^, or through two- 
colour filters, ajui afterwards. combiniDg ihum by piintmtt 
them copiiecutiveJy opI the film atrip and prajcctiEig them 
through threu- or two-colouf fpltera in comj^qt order aikI in 
rapid Sfucccssion. There are many di-Sail vantages, the most 
outstanding lieing non-registration qf Uiu pictures due to 
nioyement of the subject whiJc the ejtpoaures am lititig madc^ 
I’ airly successful results have been obtained in the past by 
taking two-colour Sieparntjoria sirriultaneously Lhrotigh n bc+^m- 
splittiiig device which tliverted the incident rays in two 
directions on to two strips of negative malerial. The rcsultafit 
negative pictures tisijd to obtain pitturtus in two colours 
complementary to those of Uic taking fiIters, and these 
pictures were then combined in Some preferred manner. 

The bt-pack method has also been ustd to obtain 
colour negativtg. In this methwl two ftljns am placed in 
close ju.ttiipDsition^ and by coolrol of tlie sensitising of the 
two hhfiH, and the introdnctioTi of a dye htu-r layer, the halves 
of the spectrum Imvc been recorded separately but siniul- 
taueouialy with some degree of success. 

The procesj»c^ which are mtsst generally in fFtvour at the 
present time rely on threti-colour analy^iit and synthesis, 
using either the additive or subtiacti%^c metliod. 

apiiciti proniTss. An interesting opticJil process, which wafl 
l^ndpatly used for ^ub-standard film under the name of 
iCodiiiCOlcir, is the Kcllur'-Dorian process. Mure a tripartite 
filter in the three primary colours red, green and blue ift 
pkiccd in juxtaposition with the taking Jens. The panchro¬ 
matic netg.^tiv'e fiJm is placed with its transparent back fadng 
the lens, this back being embossed with tiny cylindrical lens 
elements running parallel to dm length of the film. When 
the film is expo^ the nmin lens draws'" the pietura whUu 
lens elements on the film base, by forming individual 
images ol the tripa^tc filter, miiko the local colour selection. 

The reversal po^tive iilJii obtained US in monochrome, but 
split into narrow vertical lints of varying density' corre¬ 
sponding with the action of the lenticular elements. .A similar 
trtpxurtitc filter i$ used in projection. AlEhough this niothcd 
has been Bfupersedtd iti the sub-standard field, attempts have 
been made to tcviire Ltse Keller-Doriim process for professional 
purpoeics, and a means has been evolved for copying the 
film. All other processes at present preferred use fiiter dyes 
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in Itic final print, in accordanro wilti 

either tliu ad did VC m tJie subtraclive mctliiid. 

Addiiivti tntthoil. The chief representative of this dass is 
Dufaycolnr. (See Colour Pmotograpiiy). The '* still and 
Sub-standard BUn versions of this arc processed as reversal 
materKkU but tlic 53 mm. film dcvdoiTetl as a negative, and 
is thereat E>r printetl on to Du fay color positive film. Both 
the negati^ts and positive materirds have a gcomfitncal filter 
pattern, kno%in aa a rarau, and the rdationsliips of these 
patterns in the printer and tlic method of iltumination during 
printing arc designed to elLminnte any pusaibility of interference 
patlcriis or “ mnire " in the fltud picfure. The process give* 
^^reat accuracy of colour, but there is considerable loss of 
transparency a^ compared viith niunochroiiie or sublractivTs 
colour printfi^ owiuk to the obscuring of n latyr part of the 
him area by the coil trolling photographic den^iities. 

Sublractwa mMod^ The chief representative of this class 
is Teclulicolni:, In ib? rarJitst term it was a i^vo-colanr process 
the two negatives being obtained by means of a beara-splitting 
camera, the resultant dye-imagw being cemented b^vek b> bELtk. 

Today it tft a three-colour process, the three negatives being 
obtained by a conibLnation of beam splitting and bi-pack. 
A gelatine relief image is ptcparefl from each iicgatiV'e, and is 
known as a matrbe. The matrijt is impregnatfd with culgur 
compteraentaty' to the original colour sensitivity, ^md tins is then 
offset by imbibitkin methods on la a atrip of film earning 
a gelatine coating. The three colour images stre combined Lci 
thtfi way and the matrices can be used a cotisUderahlc number 
of times. Sometimes a grey key image is also included. 

Other methods, which were originnJly intTodllced as sub¬ 
standard ftlni but are now hccDming increasingly impofbmt 
in the mm. field, are based on the intcgnil tri-pack method^ 
in whidi the transparent bawf is coaUd with tliree emulsion 
layers, interleaved with gelatine either clear or containing 
Filter dyes. Each of tlic three layers is sciisitive to one of the 
three primaries, and by vckritnis preferred mettiods a final 
result Is produced in tlie complcmentarics to these three 
primaries, consisting of dye images only from which all silver 
densities have been removeti. One imiiortant advantage of 
this principle is that a normal cine camera can be used. Dupes 
from revcirsal originals can be obtained on reversal tnaterlaJ. 
Original material can also be developed as a fiegative and 
printed on to appropriate positive stock embodring the tri- 
pack characteristics. The processes under this beading include 
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Aniateur Cinematii^rAphy 

Agfacolor, Aiiscolor, Kodachromc and the new Ilford Colour. 

Another mothDcl \n which soine important colour work hae 
b^n done iis Gafirpnrcokir, which employs a bleaching process 
to obtain tJie result. 


H\MATEE;g ClNliMATOCRAJ^JlV 

'I he mc^em amatenr cino Tnovemetit may be said to date 
from the iutitxiuction of i6 mm, and g+j mm. reversal him 
stock. Before that tunc uttempls hacl been made to interest 
the amateur iii moving pictures an film 55 mm.p jjh mui. (hoJN 
standard) and 28 ^vide. TlJts latter intToduced by 
Patbi^ope and Victor, was for projection only. The M ji mm 
fUtn took the form of ordinary standard film &lit down the 
centre Gla^ plabss carrying hundreds of small pictures in 
spiral formation were also iisikl for projection purposes. 

[n 1^25 Kodak introduced 16 mm. Kodak Reversal film, 
together with the Cioe-TCodak camcm, and the Kodascope 
projector^ while almost simujtaueously tJiere appeared the 
16 mm. ReU and Howell Filmo camera and the Victor camera. 
These ^mcras take daylight IckOding spools of film aad are 
driven by a dockwork motor: they art typical of a Ijuge class 
of sub-staiulard cine cameras. 


Other atmera^ use the charger, cassette or mH^a^inc loading 
principle- The charger principle was fmst adopterl for 16 inm 
by Siemens, and in 1934 Kodak, Ltd, introduced 
the Atagarme Cine- kodak. 

TEw jirincijili, is the aainc in ali cases, the cassette (tr masazinc 
embodying the coiitinuaua trcuisit mechanism for the film 
while the jnt«:^ittent claw ia part oJ the camera proper, the 
him dropping into place in the camem gate when tljc cassette 
or magazine IS loaded into the CfuncniL Other nianufactuiers 
have adopted thpe prindpks, The ad vantages of this method 
affi very rapid loading, and the ability to open the camera 
withont fof^ing more than a very small part of the seiukive 
nm^ial. In the Kodak M.-igazine a sliding shutter obviates 
aJi logging ejfccpt under vtity extreme conditions. 

3 mra. revfriiii] him startetl about the same time as 

"ith the Pathi Baby camera and 
of 9.5 mm. cameras 
are ioad^ by the charger or cassette oictbod, bnt tlieio an? 

Kuling sp^l inaLruraenta which use the daylight 

» tnm. film was ititioduced io i^jj. when Kodak put 
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Amat^iir CineifLatftftralilijf 

out tlic Cutte-Hod^k camcm^ projector and iilni. Siocd 
then a huge number of Instraments and Sfcveral brands of JUin 
have hwi stitroductd. 

8 nun. sensitive material is supplied itl strips mm, wide, 
but with perforations appropriate to tbe picture size and 
interval. It is mn ttrough tfw; camem and exposed down one 
aide only, then turned round and exposed down tlic f^ond side. 
Alter processing it is split longitudinalJy and j Dined end for end. 

Rihttve 

The following table gi ves a camparisoil ot the moat iniportmit 
dimensions of the wos of film in mnrt comnfioa use. 


; Number ul 
' pictures ■ 

Flhri per jiaear Camera aperture* Projected apcrlirre* 

widlh i XocKt 

3Sf man.* Ifi mtn. ^ J6fl3 fcim. X 15^5 !fun. 

i 6 mm. mm. x 7 ^rmm. mm. x 7^1 mm. 

S mm. I ^ x 3'jx miu. 4,^7 muL x 5-^13 mm. 

mm. mm. X 6'5 HUii. mm, X A-o mm. 


KdTlfi: ToktaUM Atu a4P5 exccpl for ^mm., wbera llusy arn £n &3 mm. 

Reversal nuef Negmive-Pasitive^ 

Most sub-standard film is processed by the ri?^'ersal methods 
in which the negative is (irst developed and then bleached out, 
and the residue ol the emulsion Ls then deveJoped into a 
positive image. This mtans that ouly one strip of film is used 
for both camera and projector, while the final positive image 
is less grainy, as the coarser grains art: destroyed when the 
negative is bleached out. 

In the case of Kodak re^'trsal film^ procc^ag is carried out 
by photocell control luetbods whicb compensate to U ^ll 
sideruble degree for errors in exposuiej but have some slight 
ebsadvantoges when it iff debberatdy dtssired to make nso of 
depart urea Imni aormoi expcKum or to make fades- 

Sonic companies also make negative fihti, which is dcvdoiicd 
in the usual way and printed on to a separate positive strip 
in nccordauco with stondai'd professional methods. This 
system oilcre advanbiges to the man who wishes to make 
of the tecJinlcaf tricks permitted by the priDtiiig operalion, 
and wlio wishes to have a number of identical copies from his 
original negative. 
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GJDpmatoeruphx X ^uti- 3 taDdiird Colour 

Copir^ liQm revtreal cn^itiaJs are geriejriUJy made by printlDg 
on to appropriate duplicating matcnal whlcb ift pressed to 
a pmitiyp by the reversal motbod. Tim method h em¬ 
ployed in makLeg meversai colour duplicates. Any positivc 
material am be dupLicoted in this It is also posaible 

to make dupe negatives from re^a-ptal original^, and to prepare 
prints from these. It is not possible freely to combine all 
t>'pes of original and duplicate in one length of iilm as, aceor- 
diiig to the naturit of the tnateriaJ, the ohiuItoti may lace in 
cither of two iliincGtiona, with resultant focussiog problems 
during projection. 

A very w4de range of projectors exists, id various degrees 
ox power, ftom those suited for intimate kDuiG ijse up to power¬ 
ful imdmmenta designed for work in Lirgc halls. Inmost 
cases the illumination is provided by a lugh-efliGifncy in¬ 
candescent decrbfic lamp^ but for super-size projection arc-lamp 
projectors are available, ^ 

The user should iivoid the lallacious practice of assessing 
the ofiicicncy of the projector by the power of the lamp in the 
Lamp house. The only true inde^^ is the actual light output 
from the lens tne%vsurad in lumens. * 

The osuaJ ^ses of amateur screen for home use are between 
.| and 6 ft. in width. The magnification at the k^tter sire 
from a i6 mm. origimih is ol the order of i^o diameters. 


Sub^Sfamiard Colaar Cinctftaiogfajf>ky^ 

^verai systems oi colour photographv are availabJe to the 
su^s^ndard worker. (Sec under Colour Film abovoj 

DufaycoEor must be used in the camera with the emuhiion 
facing away from the lens the light must pass through tbe 
filter network, which U- coated cn the transparent Ixu^e, ^fore 
H i^mulsiDn. The ^tme position must be 

J-or Dufaycolor dupes the pasjtifln 

Al] additive ^otir revers=il originals, as well aa all mouo- 
rhrome reversal onginals, are placed in the pro;(Ktor with the 

"" 

I-, arc projcctAl wilH the ciJiulsion 

^ (An exception to tlilt would be 

DuEnycoJor 33 mni. positive prints). 

irS 


C Lii'emaio|[raphy 


Circle of CoartL9loD 


Bub-&t-4n<l;i]:(1 film ivas ori^inaHy ijitwluccti tp provitli^ a 
hobby lor the amateur. Its possibilities ha\e iicu4' t>ecn 
rEXpgnj.sed id cnany other ficUH, and it Is employed for tnany 
serious puir|>o&e$, a proce^ which was greatly accelerated 
during the T^ar. Manv millions of feet were ^unjected as a 
means of instnicticio far tJic artned and civilian Cofccs, and 
it now liOB an important place as ii pedagogical aid. It is 
employed by bolli prpp.T^rtdtfita and adverttsers. 

On the camera side it has been recognised by doctors^ 
sscientisls and othem as a viUtiable tool for record, n:^arch 
and traiTiing. One field In whicli It has played and will play 
an increasingly important part is the c^Eunistation of high¬ 
speed phenomena. Taking advantage of the small sifc, weight 
and inertia of sub-^tapiclaril film, technicians have avotved 
camemis capable of recording up to 3.000 expositres per second 
in the 16 mm. size and up to 6,000 per second in the 8 mm. 
size. It hns aiso been faund nio$t ccuivenfant to in cine^ 
photomterogruphy owing to the smaller bulk of sub-standard 
cameras. 

Sl]l;>*standard sound on film has been Introduced, princip^ly 
in the form of sound prints and the projector for showing 
Uiem^ in both 16 mm. and 9-5 mm. Some work bwn 

done on S mm. sound-on-lilm but at the moinent of writing 
it IS not available commercinJly Ln this country. There are 
several ciLmcras lor the direct recording of sound on ifi mm,^ 
either directly in the picture camera or in a separate sound 
camera, and the processing labomtories will undertake to 
" marry " sound truck to eitlior n^onochrome or subtractive 
colour film, 

Sub-Standard colour film has already assumed an important 
Xiosition, particularly in the mcdiod and surgical fields and 
many amateurs now work almost exclusively in colour, in 
botli 16 mm. and 8 mm. 9^5 mm. colour appears temporarily 
to be in abey^ce* but wc Imagine this poaition wnll be remedied 
in the near futaro. Tlic commercial iind-technical user, the 
technician and the educatiunist arc aH freely employing buIj- 
standard coEour film for their various purposed. 

Circle of CDntiisloii+ The image formed by the lens ol 
a point of light—a star—is never quite a mathemaricaJ 
point, as it would be with nn abMlutely perfect lena, but 
U Instead a tiny disc of light. This disc, or it$ dtArneter, is 
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ClrcL« el Lfjiac Qonfiuton 


Gl«3ir{»g Bath 
Tile snLuilor tljp disc, the more 


eaUed the cin-Je of confusion, 
perfectly corrv'cttMl is tim lens, 

The same terni arises in dtectissing depth of focus in 

tonneclion with which it is ncccj^ry to decide how far the 
image may depart from theonstical sharpness before appearing 
unsharp to the eye, Tlie permitted departure from ab^iute 
sharpness is expressed by stating the diameter of the disc that 
can be pcmiitted to do duty for the theorcticat point. It Ls 
iistially o^unlcd tliat a circle of confuBion of ijla in. corre¬ 
sponds to the boundary between "" sliarprtnd unaluirp " La a 
print held at the normal viewing distance of about lo ins. 
frcim the eye. 

(See DeptH ot Focus and Hvpait focal 

Circle of LeuJii Gonlusfnii* If a pencil of Light from a 
point source, after p^ng tlimugh a lens, do» not couverge 
to an aiitaolate point before diverging again, tbo circle of least 
confusion is the diatneter of the pencU at iU nnrrowest. (See 
Asitgmdtr$rf% under Le^s.) 

Cinyden EfTectH tf an emulsion is given a very short 
exp^ure {nAnth. sec* or les) to a very' intense light, it lb 
partially desensitized, so that on subae^jacot estposure the part 
Reeled by tJie first exposure docs not darken. This gives a 
form of roversa!, aud explains why Itghtaing or electric sparks 
are sometiuius shown as black on a prinL 

CLearlne Barb. Any solution uised to renicrve stains, cither 
on negative or print. I o the older books this hmn parOculaTly 
refened to baths for the removaL of de^^loper stains, once 
very common, from negatives. 

Two typical baths of this kind are 
Alum , , , ^ j 

Citric add . , | os. 

Water. ^ ^ 

and 

Thiocarbatnide , , gr. 

Citric acid . , m 

Water . , , j 

The Second is the nioie- drastic. 


(25 gms.) 
fl2 gms,) 
(ajn C.C.) 

(as 

ti -2 gnis4 
ti 50 c.o.) 


The term clearing ' is now moio geaerallv applied to the 
remow of stajtis necessarily arising in some "auxiliary opera¬ 
tion like in^nsifying or toning, and the most widely useful 
cfeanng bath of this kind is a solution ^ potassium metabi- 
suJphite or Its equivalent. This is used, for example, to remove 
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Clear-Spot Focualoii Ooud Ne^llvea 

t\w or bichromate stain cnuaeni when itaiiig one 

of these chemicals in a hkacber. Details of such clearing 
baths am? given as part of the toning or intensifying p^cw:css^ 

For & drafllic treatment effective in nearly nil cases of stain, 
see Stains. 

Clenr-Spot Focusing. See Aids f& PiSi:f4sing under 
Focusing SennEN. 

Clips. The wooden 5prin|: dips sold nt oil shops can be 
rnade much less liable tu mjtire prepared papers and prints 
if Uie gripping ends are dipped in melted paraffin wax. The 
gripping ends of metal may be dipp^ in the sensitive 

bitaiticn \^rniah mention^ on another page (see Asphalt 
PeocessJ. The cgatiiig becomes gradu^y hardened and 
increasingly protective by eKpo^iirc to light. Special clips 
for holding prints or films when hung up to dry are supplied 
by most photographic dealers. 

Clnud Me^adves. At one time every enthusiastic 
photographer provided himself with a SGTies of negativea of 
clouds, and these he would combincj by combination printings 
with those of Ins landscapes that showed a bald shy+ 
Modern cmuliions fire so much more colour-senaitive that 
clouds r an now usually be rendered reasonably satislactoriJyp 
if any arc present, and the practice of making separate doild 
negatives has to ^ 1 Atge extent fallen into disuse. Nevertheless 
occasions remain where clouds^ can with advantage be added 
to a pictn re^ and i f the photographer has a small Gtock of 
cloud negatives on which to draw he will always be in a 
position to make the necesaary improv'ement in his picturc- 

Cloud negatives can be taken successfully on cither ortho- 
chromatic or panchroniatic film^ with or without a filter as 
circumstances Suggest. The negatives should not be too 
contrasty* and except for special effects the clouds chosen to 
photograph should not be loo dnmiuttc- The exposure 
required is roughly one-tenth of that which would l>s given 
to the landscape os n whole. 

Thin light clouds against a blue sky aro liable to be lost, 
or at least to stand out inaulbciefttly well, unless a pato ydlow 
filter is used to hold back tbe blue of the sky. With u deeper 
filter the di:9ercntialton Is greater^ and thft clouds can be made 
to photograph as though more prominent than thoy actujdly 
Were. A red filter tfor panchroniattc material only) will bring 
out the blue of the sky as practically black on a clear day^ but 
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Cl«udft, Prin ting In Cnld-wentlier PhntDgrapby 

if tfcp sky i» tlie lupy bluL'-wliitesocoEnnionlv seen in England, 
a red fUtcj may be ncedM to darken it sufficiently. 

Where the sky ts entirely covered by clouds, k filter does 
not help, and reliance must be placed entirely pn correct 
exposure and dcvclopnient to separate the tones of gmy. 

In af[ cases it is a wise precaution to include the horizon on 
the negative as a means of telling bow high the clouds were in 
the sky. N'othing is tnufe unsatisfactory than a print sliouing, 
ne;ir the horizon, clouddormatioiis chiimcteristic of the zenith! 

QouiiSi Priming in. See CoHSiNATiOK PpijfTiNG. 


Cented Lenses. Lenses in wliieh the surfaces of the 
vanoiis component glasses have been coated with a thio lilni 
usually of silica or evaporated fluorite, to eliminate reflections! 
Complete prevention of reflection can only be brought about 
for light of one wavelengUi striking the surface at one par- 
bcular wgle, but nevertheless the reduction practical]v 
obtainable u very great. In a lens of four air-spaced coni- 
ponenta the total loss of light by reliectioti is about 55 to jto 
per cent, of the total, and some at least of the light refloctM 
reaches the film as scattered light, d^rading the shadows and 
redudng contrast. By coating the lens this Joss can be reduced 
to atout 5 per wnt., noticrably increasing the effectisi: speed 

ulin?. “ ''^**”* exposure ieed 

^ ™rc IJian that Tieccled witS an uiijcoatcd lefts at 

Even more important is the elimination of scattered light ■ 
ae coated lens gives mote overall contrast and markedly 
better ahadow-re.iduring, leading to a print of much riclier 
quality; 

(See also E^'LAltc■t^;G.| 


«“**’”* Curing the winter months 

certain precaututus have to be taken with regard to the 

solutions used if normai results 
are to Ire obtained. Partictilarly does this apply to the 
process of development. ^ ^ 

All cbenucal processes proceed more slowJv at low 
tem^rntures than at high. If I he devefoper is cold develop- 

in the time and temperature tables issued for manv 
‘f* Dj^vELorw^TJ. but it must not be UkeTfor 
granted that, even wjth the netessarv prolcmiratiDn of time 
the resulting negative will be the skr^e as K h,d b«« 
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Oollodji^ Chloride E^rldtlii out Pflp&if Collodion 

icvcioped at a more iiortoal tertipcrature. The behavicmir of 
Lilxed developers such as liable to distiiict aiteratiod 

^n account ot the dififercut tcmpcratute-coefficients of the two 
Itveloping aKentii involved. A further difiefetice is tlint a 
n native or print dcveloperl at a low ternpemture is liable to 
show signs of iinder-cKpoSum that would have been absent if 
lievclopmeni had Uken place at Go*" to The converse is 
also true, and it has long been accepted that for the develop- 
nicnt ol nnder-c^ptisetl plates the developer should be as 
warm as the gelatine will stand. 

For noimEil work in cold W'catber the developer siiould be 
warmed to 65*^ by standing the vessel containing it in a larger 
vessel of wEirnt water, tbshes, tneasurc* and the tank should 
alio be warmed by filling them with warm water* and the 
hy|>o b[4th slioiild be bronght to a tcEOperature not much 
lower than that of the developer. 

The tempeniturc of the dark-room should also receive 
attention, as ilit is too cold not only tt rendered unpleasant 
to work there, but wlutions, even if warmed to the correct 
lempcnittirc, will cool down again before their work is iJone. 
.4n electric fiFe so placed that iio direct light from it can reach 
the sensitive mnteiint* a gas hrt with a small screen before it* 
or an oil heating lamp, are all reasonably safe when working 
with even the fastest bromide paper. In negative making 
they should be turned out during the time, usually only brief, 
that the plates or arc e reposed to anv light there may be 
in the room. (See also Temperature CoHmciKST.) 

Collodlo-Chlorldo Prlntlng^out F^aper. This w^as pro- 
posed by Wharton Simperm in 11165, and for some considerable 
time collodio-rhloride was a very popuLtr printing process. 

It was a variety of P.O.P. {sset^ GELAnso-CHLOKiDE 
PapkkJ, in which collodion took the place of geLatine. EiccjJt 
ill the form of self-toning paper it is now practically 

C3ttillCL 

Gollodion. The vehiclo used in wet-plate procc^es for 
holding the haloid stidts necessary lor the formation of the 
sensitive rilm. It is prepared by^lissolving pyroxyline 
in a mixture of cr^ual parts of alcohol and ether, aUEl It is a 
tr^inspamnt glutinous liquid, whicb^ when poured upon any 
snrCace, leaves* by the evaporation of tlic solvents^ a highly 
tTansparent and stnictureless film of pyxoKvlinc. A special 
kind of collodion, called enamel or leather collodion, is some- 
tiiMi:?: used for enamelling prints 

123 


CoUiKlIPH Procea^ei 


CpIgurJfiig PhSlb^faphs 

Cpnpdloii Fr««ia9«a» A abort account qI tbc wet collodion 
-ptoccss be found under the heading VVj!:t CouLOutOH 
Process^ but this method ts now scarcely usedi eijcoeptin^ 
in connection with jiESgativcs tor photrHmechanical processea. 
Tlie rciulcr is refeired to the stnndurd boqk<i on the subject— 
"Wet Collodion PLoiogrtphy, by C. W. Gamble ^ "The 
Wet CollDdiun Prdcesa, ' by Arthur Payne; and "^'Coltodiou 
Emulsions/' by Henry Oscar Klcjn, 

Colroids. Son-crystollTne substances which donotdLffu!^ 
through a porous membrane. Those of photographic interest 
include aEburueii^ gdatiue, ceUuiw, dextrine, starchy tannin, 
and cmaxnel. 


CoUotypo^ See Ptioxo-MucifANlCAj. PHOCU-tsEis, 

ColourJne PhoEo^mphs. Pliotographf muy be coloured to 
appmji: imat e those of tiaturo by wirious meauB. Water colours 
are most difficult to apply aatis/actorily unless sprayed ou 
witJi an air-brushy but with con^idciuble practice and patience 
prints may t^ cflectivcJy tinted with water colours provided 
the surface is properly prewired for their reception. The 
gelatine of the print should first be hardened bv the applica¬ 
tion or nn aJiim bath or dilute formatin, welJ wished and 
dried, Tlic surface ahouJd then be nibbed over with the 
following iirbcturo:— 


Thurified i^xgdl 
Pure methylated spirit 
Distilled water 


yi grs. gms.) 

2 03tS, (125 cm) 

8 i- ij*o » ) 


When the aiirface 15 dry the print ia rrady for the r«xptio)i 
of th« coloun. A medium compened of a amnlJ nuantity of 
the best fruen nmbic dissolved in «-ntei to which a few dram 
of glycerine fiavo been added wjII be found better than plain 
water. Sable brushes should be used. 

Very heavy tqfotirs (that is. very deep shades) need more 
pm ui the Rifrlium to render them glossy on clossv surfaces ■ 
but such a medium is obtainable of most dealers siioplvinK 
artajn cofoum may blended or mSeU 
with good ftfleet, although it is genetsliy lietter to apply one 
another*^ imotJwr to avowl the risk of one colour dwtrbying 

Dyft o-'d Ssaint are suppbed by various photographic firms 
for TOiounng pnnts. They am very simple to Sply with a 
brush to iilmost any surface, l.ull iust^ctions fo?use are 
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•flour GHiemoto^raphy Corour-Formipg 

'^ys. given with these sets of colmirv. These amins or dyua* 
hich arc abtx^itiahJc in liquid form, in |>awder jfor rliasoiving 
• water} and in the form of icaves {suci ojs the Kotlak Velox 
•jJoui^} arc i^pcciaHy u^fiil for tinting Lantern sHdes and 
ranEparencies ^ the beauty of tho result depends entirely on 
Its care and taste of the calytijiat, 

Tmrr^ptiffitt «fi7 cot<HifSr thinned with t^irpcntine aiul mogiLpp 
An also Lje used very cfFectivdy for colouring prints, ft is 
neces^ry that the gelattne surface should not be broken Or 
crackevl/or the oil \rin get through and stain the paper. The 
colours are b^K nabbed or Kfnearetl on with little wack of cotton¬ 
wool, and hner touches put in with feather or ]iaper stumps. 

P(trt 4 rk can be used in a similar manner for tinting niatt 
surlace prints. The soft pastels tan bo applied either with 
stumps or wads of wool and subsequently fixcrl by steaming 
the print, or can be applietl with the aid of a mciliuni made 
by mcltinit 1 oz. (lo fims.) of bceswojc in a small fjir standing 
ui a saucepan of boiling water. Then add it grains gm.) 
of potassium carlionate dissolved in l drani (5 c.c+1 of water, 
ttemove from the fire anti iuhl i 01, (h* C-cd of turpentine. 
Stir and pour into widc-rrtoutlic<l bottle to cooli. Use tlie soft 
pastels ;jncl ivork up a little of the desired ooEour with some 
of the meditiRi, ao that it can be applied aa a transparent tint 
with the stuinp. For farther details^ consult Tht An 0/ 
Cohuriitg Photographic Ptrw/jp by J. Carrul Tobias. 

Colour Cinematugraphy^ See ClPfKMATOGiiAruv 

OoLiiur CoefHcJent, The photographic image on a 
negative may be pure blacky or it may be coloured- If tike 
colour P.H non-actink with respect to the printing paper used^ 
the print obtained will bo more contrasty than one ffoin an 
untlntcd, but otberwise identical, nogatavk The ratio of the 
gamma (f.v.j. of the coloured negative, as determined itotn the 
p^rtnfc made from it, to the gamma of an otherwise identical 
untinted negative, is termed the colour-coelficicnt^ or the 
coJour-cocfficiont of contrast. For ycUo^vish or brownish 
images it Lb norrually greater than unity ' for a negative toned 
blue it k less than unity. 

Vttriattori of the colour^oeUcient is often made use of in 
piactical work, when negatives are toned brown or red to 
mcreage contrast {see IsTKNsiFiCATiOfal or are toned blue to 
reduce it (see RKDucTioK’i. 

€k>lf]ur-Forming Pevelnpefs. DevcIopefS so compounded 
that they dye the gdatiue in proportion to the arnoiiut of silver 
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€c»liiur PliQtDgrfipby; UtbtiiidcAl 

Im^e formed. Though the dcvdoping agent itself is usually 
colon rli.'5M+ tlie ojcidAtjou^pnxIuct into which it is converted as 
a result of devekjping the image is cither itself highly coloured 
or capable of combining 'Hvjtti some auxiliary substance in the 
solution to form a dye. The second nieUiod is tlial Kcnerally 
usedp 03 the same developing agent can be maiEe to lead to a 
whole mtige of diffejnent colours accotdirtg to the composition 
of tbe auxiliary aubstaace chosen. 

The silver image may be left, or may be dissolved away in 
Fajmer's reducer or the like: if this is done the Hun I i mage 
coniiists catituly of the dye^ 

This method can be used for the prorjuedon of monochrome 
prints or slides, but more commonly applied to the making 
of the thrive separate coloured iinogas used in subtractive colour 
work. Formiilae are given in the section on Dy£ Dfufiopinfftt 
under Fine Grain opment, .and solutions are obt^Linablc 

rcady’prepurwl under the name of "Chrominox.” See also 
CotooR PiioTQGHAui’fiv. and Sub-$tatidiird Cchur 
gpaphy aader ClNl^MATOCtLArHYp and refer to Makiin^ Coi^ttr 
PrjiiU, by Jack Coote. 

Colnur Phetogmphy. The tariicst approach to the problem 
of the reproduction of natural colours by photography 
tcKjfc the form of attempts to find a substarLCo that, when 
exposed to light, would take on tJie colour of the light hUliag 
on it. Some hint of the posi^ibility of tlii$ waa found in the 
fact that many of the early dagucireotj'pe worker^ reported 
tJint, on occasion, a suggestion of the natural coloiin wasstM^n in 
daguerreotypes when these were iuspected at an appropriate 
angle. Otto \Viener ^ugge^ited that the colours in question 
were due to tNa formation of statioimry waves in the image layer 
as A result dI reflecttOEi at the underlying poli&hed surf^e. 

In ifk^l Professor Gabriel Uppmann succeciJwl in obtaining 
colour pictures by a process working on tilts princtple. Be 
found that if a transparmt grainiess layer of silver halide was 
backed up by a pool of mcrcur^^ and exposed in a camera, the 
light reflected back from the surface of the mercury Interfered 
with iniyjmiug light to give stationary waves which were 
recorded in the sensitive layer ft.s n aeries of lamirtac in the 
form of alternating layets ol silver and dear gelatine. ^Mien 
such a plate ’liewcd at an appropriate angle by renected 
white light, all rav-a in tlie white light are alsorbeil save those 
wbcjrtc wavelengths mrreapond with t he spacing of the laminae. 
These are leflectcd^ so reproclucing the original coJoiira. 
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rhc Lippnp^n process om claim to be the only direct 
iL'thod of colour photography that has ever been cairbil to 

practical stage- Neverthel^. protonged expuisurrs. cpini- 
. iicated appafatus, delicate manipwiation, specialist niateriah 
LTid a finnl result which can only be s«jn when viovpcd in an 
ritionvenient manner all comhln* to nmlce the process, 
interesting aa it is, quite v-mluelcss ooinmertially. 

TAe 

A different approacb to the problem of recording colour by 
the direct action of light ilepcniis on the fact, known since 
1842, that if a dye h bleached by light the bleaching is brought 
about by Ught of colour mugUly complemaitary 10 that of 
the ilye—that ts, by light which it absorliS- using the 
principles imdcrlyiiig the three-coiloiiT subtractive pivice^seis 
{&ix Later in this article! I>r- H- Smith in 19(^6 cocjted a 
paper with a mi^eturo of three light-sensitive dyi^. anti used 
it for making direct positiv'e prints from a pMtivc colour 
transparency. This U to paper was a black fnatervil, uecessanly 
too insensitive to be used in the camera* but if exposed to 
bright daylight under a oolourt'^l design—stained glass, for 
example^^ very creditable reproductiotv of the ‘Coloure was 
obtAined. No means of hsing thew prints found, however, 
and they had to be kept in the dark to prevent further bkaGliing 
of the colours by light-. 

.TMRRE-Cotoiik Processes. 

All modem colour processes an? leased, not on reproducing 
the colours of the original subject, but on providing an imiU- 
tiort that^ though possibly profoundly differcnl if spectro- 
Ecopically exAinioed. appears to the eyii tis an exact nuitch of 
tlie origiiiiil colourr This is made possible by the fact 
^ suggested by Young in iSn/ and proved experimentally 
by Clerk Maxwell in 1855. ai' colour perception is the result 
of three fundamental DdOMr-sonsationSp singly or combined in 
various proportioos. H, therefore+ a apectniiSy pure mono- 
chromatic colour, eonsisting of light of one extremely rD^trictad 
range of ivavcjcngtiis, slimulaies all thr«s of colour- 
perceiving elementa of the eye In a certain proportkm, all Uiat 
is neecssary to reproduce that colour with complete perfertion, 
so far as the eye is conoeruodi, ts to reproduce Uie BtiuruU 
It causes. This can be done by mixing. in the tight propof tions, 
three lighfci each of whkih sopTOtely affi^ts one ot the three 
colour-sensitive ekments of tlje eye^ and it may even happen 
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ihAt none tlwsic ttiree lights iriclmlu?^ the afK-ctnim colour 
that com tiin.itjon app43Eiri so prcdi<^Ey to tltipEitnti;, 


Addff^tT Mei/iodi. 


The siinplcrst approach to the problem of repFotiudng a 
colour is hy seeking to provide each of the cobxir-sensiUvc 
elements of the eye ^vith its own scparale stitnuJus. That this 
prorecture will work \vii$ demonstrate by Clerk hfaxwell, when 
ho showctl that by projecting three separate Circles of colour^ 
light, one blue, one green* and one re<l, white light was prwlqcetj 
at a point where they alJ overlapped. I'urthcr^ yellow was 
seen ^vhe^ tlio red nnii green circles ovcrLipped, magenta vi-as 
taim«i by adding red to bhic, and cynn-blue (blue-greenl 
when blue was nddml to green. The tints of these cumposlte 
coloura could be varied over n wide range by altering ihe 
rtflativc proportions of the constituent lights. 

If a colonreil object is photographed throe using in 

turn red* green and bine fillers, each plate will Ivear a record 
of the amount of one of these three pritnar\' colours present in 
the subject. If a pi>sitivc is m.ide from each negative, and 
these are projected in register, each from a separate lantern, 
and iX fiTiihcr each positive is illuitkinated bv light of the colour 
li>' which its negative w-as iolton, the picture seen on the screen 
will lie in full colour. 

thp iTi-iiIts (?iwn hy this procHlure can be Ets nearly 
perfect as those by any colour process vet dcvcioperl there 
are oIn-iniiB clifilculties and tnconvcnicnccs. The srinre c fleet 
can lie produced by making all three records on one plate 
ihroush colour filters of mtcroscopic sice intcrmineled in !■ >«:» 
juxtarxjajtwn, ^li being too sniali io be individeally. 
ThifS IP tile basis c^f all the mosaic screen, or '' scrccn-plate 
proccsiici. 


Their method of working ia simple, lr an object rellcetiiiK 
^r-'' r,K pi'otogmphed. the plate is iinnffecied 

behind the blue and green elements, which absorb red light 
but developable bdrind ilie nwl oletuonis of ifie mosaic or 
rctoio. ^ development ami sut^equent rcv^mal to a 
positive, each of the blue ixnf\ gretn elenxents is blackctl out 
by a deport of silver, Imt brliind the ted elciiienbi there i$ no 

pLite, tlie only colour seen 


J'^tOSmphed is more mihpreif, inttjlving all 
duplication, v^r^ing 

d^rees of opacrly are produced belitnd (he three of 
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C:olc»iir Photografihy s Srrc*n-Plate* 

■ olciur-scr€fiiis, so thnt Ln viewui^ appiupriatc proportions of 
tlio tqu] tight are iUtowed to fuass each. These, blende<l by 
tiic eye, reproduce the OfigiuH colour. 

Cotmn^diti Smtn-Plsit Pro^fssis. 

The Lutnij^re Autochrcme, the tir*t cofwinercially sucMgsful 
^ulditive sert^eu plate, and now obsolete, was typicrd ot stidi 
sivsteinj. 'rhree equal portions of potato-starch grains were 
dyed respectively redi green and blue-violet. ThE^3ye4l grains 
were then minted tegother ansi ifie mix lure dusicd on a glass 
plate covered with a tacky ecxitiug. The surplus grains were 
i luster! off and those adhering tcj tlie glass llatlened out under 
great pin^iire, producing a ^nosaicof microscopic colour filters. 
U^wti tins raosaic a pauchroniatic emulsion was coated, ami 
the ri^ulting plate e.^tpiKiefl in the canicni, wLtli the mosaic 
towartts Lheiens, and reversetl to a natun-il colour transparency 
in titc'usual tnanner. 

An exposure of approximately A a second w-43 required 
itt//t "9 in [nidsummer sunlight. TSiis plate was cons idem! by 
many to be the most sattslaccofv screen-plate from tlse point 
ol colour rendering, despite its relatively ^\o\v ^pccd. It was 
withdrawn from the market in and rcplace<l by Lumi- 
color "—the same ty^pe of rt^seau coated on gheet hlm^ and by 
‘ Fiimcolor roll film version. The former required a lenst 
filter in adilitiou, but the laticr w*as used without filter. 

The Agfa screen-plate also had an irregular mo^c made up 
of grains of coloured rixtn. appbetl to the glass plate in a 
manner similar to that used for the AutochroEue plate, and lit 
practice required rather lest exposure. _ _ 

Tlie mosaic in the Pu fay color film is made by printing -a 
greasy ink resist an a blue-dyed ceJlulose-efiter base, and fi^t 
bleaching and then dyeing the interspaces green. The litho¬ 
graphic printing of the greasy resist is then repeated at 00 
angle, fuiiow^ed by bleaching of the intereparca and dyeing 
then\ red. This piodmwf a geometrical mosaic of blue and 
green squares separated by red lines—roughiy one mUlioD 
colour elements to the square ir[Ch+ 

The Finlay pl^tc. now olwoletc. also had a geomeLn^S 
mosaic, tbc individual cletncnts iTCiagi. ttowc'^'cr, of larger sixe 
than the Dufaycolor, It ha^l the advantage that the mosojc 
colour aercen independent of the actual photographiic 
negative. .After tlw latter was dev-elopcd, any number of 
colour positives could be made from the negative by the normal 
methods of lantern slide niatcing—the monochrome positives 
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being bound up in rogiEter with d mosaic colour semm fur 
vipwing. 

Dufaycolor, tJic British additive proteins, has 
b«n considerably improv^nJ in Uw last fciv vcais. It is 
available- in roH film, inm, film for miniature ^meras, and 
in sheet film of the standard sSies. While thm roll film niatctial 
wa& originally sold Jor uae ifcithout a filter, the latest material 
must be used with a filter approprisite for the particular light 
The special phatoiluod emukiDii has been discontinued, A 
daylight filter i^ supplied free with each roll of film, but can 
he changed if requirt'd for one to suit any oi several types of 
artifi^ light, Pracessing, whicii is quite aimpk, is carrio:! 
out either by the manufacturers (through a dealer) or by the 
couBumEfr. The processing procedure ccuisibpts in a fiist 
development in a solvent type of developer^ a bleaclk to dissolve 
awuy the bloekened sih er, a clearing bath to remove the brovra 
stain produced by the bleach, a second exposure to light for 
about a minute at aUmt i8 in. from a lOii-watt Lamp, a 
redevciopmont In the first developer to blacken tlie r^iniosed 
silver, and a final Jiardening and washing. 

In addition to the normal roll film mid sheet film eoiulsioiis. 
two others are available, known respectively " Process 
Medium*' and 'Process flard.^' These arc appreciably 
fijower than tlte standard emulsion, but havo a Bomowhat 
higher contrast. Thua^ Process Medium " is occastofiallv 
it; tlic studio when n sligliUy higli«r control than itonnid 
IS r«|utrcd. For the repraductiDnol ivater^colouni colour prints 
and the like. " Fmocesa Hard " will usually give tlie better 
results. Processing gf (Iw "l^^occss Medium ' aad "Hard" 
laaienals is vwy similnr to that of the nornial matcrickl. 

Sttbitaciife Mithodt, 


While ijie screen-plate processes have proved veiy popular 
a«uJ have the great advantage ot sinipliuity in processing thev 
tave thex disadvantages loo. FiisUv. the screen or riseali 
haji to be made up of diiicrete elements which become vusible 
iifl greiti or pattern, on enlarging, anti secondly. tJie treiispnicn- 
ewti pioduceti absorb a gocxl deal of light. Even assuminif 
per^t dyes, they must absorb at least two-thirtis of 

picture that is nonUtialJv 
whire (no salver deposit}. An averego good transnaroneV 
o^^rbs Uumh to per i^nt. and 8d per cent, of light. wUink 
for very lugli-pov.%r projection lamps if Jatge piduns are to 
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Colour PbotogrBpby i Subtrtictlvo TranapartacJes 

tfanap^ftnt pictmcv, free from r6seau p 4 ittem, can 
in; hud by subtractive metbcMis. [ustead of starting with 
Jiirkticwi, and the building up three independent colour- 
:^timuU^ one for oacb ul the colour-sensitive elements of the 
eye, a subtractive process starts with full white light, odeedng 
uM throf? elc-mcnts to the foiL J-ajcIi of the th™ stimtili is 
then cut down to the required level by intwposing the right 
amount of a dye—one tor each Colour—^between the eye and 
the source ot white light. 

A little considcratioii will show that for this process to wwk 
three requirements haw to be satisfied, Firetly* three dyes 
ore needed such that each absorbs one of the three fundamental 
i:(jlouTSr—blue, green and red—to which the eye is sensitive, 
passing the other two. Secondly, tliree superposjd layeis. 
One of each dye, will be needod. And thirdly> vacations in 
the depth of tint of each dye wilt be nsquired to give the many 
colours of a natural object; that i% tlje actual images, one to 
ejtch layer, will have to be made of dye. Tljcre is no place 
iD this scheme far the silver deposit used in scneen-plate 
processed to block out light of unwanted colciiira, 

Sithir^ciw Tfansparcncy 

Pischer and others^ in Germany and elsewhere, proposed the 
manufacture of tripledaycr films, each Layer being made 
sensitive to one of the primary coloiire. Thus the top layer 
could be made sensitive only to blue and violet [the old 
" c 5 Tdinar>' " type of cmulsioii). the middle layer sensitive to 
green, and the bottom layer sensitive to red. If oil thm 
cmultioDs were made so thin that thttr total thickness did 
not appreciably exceed that of a sing]e-<oated film, then such 
a triple film could be used in a eamem t o produce the necessary' 
anal^^of the coloured image into its three primary* ooinponents. 
If now thi^ throe images were developed as negatives, turned 
into potitives by the welbkuown revcTKil process, and the 
positive imniges in turn converted into the complcmcntiiry 
colours, namely, yellow, nuigenta. and cyan, the cr^loured 
Sandwich so produced should give a satisfactory reproduction 
of the colours ot nature. 

This will be understood H we consider a simple coloured 
pattern siiuh as the Union Jack. If this is photographed on 
such a tri-paiCk film, tlie blue portion of the inuige will regis'^ 
on the top layer, the red on the bottom layer, and the white 
in all biyerfi, for w hite light contains all thiw coloured coiH’^ 
poueut3+ If now tiiis film is developed as a negative and 
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re%crsctJ into a positive, then m shall have clear spaces in 
the top layer wliere the blue itriage appeared, clear spaces in 
the bDttuni layer wheie tlie red was regi-iteretl, and cloar 
spaces in M three layers where the white images appeared. 
Thus the fttitshcd film, when held up to the I^Bllt^ will be clcar 
or white, throughout, in the pci^tion of the ivhlte crosses. 
Thew wall aJM he a clear space in the cyan layer where the 
red image appeared^ so that between our eye and the light vtc 
shall have ydlo^v and magenta dye^ the yelfaw nlisorbiTig the 
blue^ and the tn^genta the green, aJloiving red light only to 
reach our eye. In the top layer there will bo clear apa^^ 
when? the blue image appeared, with magenta atiil cv^ dye 
in the line of sight, absorbing the greca and yellow resp^tivcly, 
pcriiuttiiiy only blue to reach the eye. The same reasoning 
wall indicate luwal] other colouni in the spectrum art produced 
by this method. 

Jn pracliee, while it is not diflicult tn produce an tmulsinn 
sensitive only to blue and violet, an emuLsion sensltivo only 
to gretti inqst diflicult to produci?, although the normal 
arttaochromatic emulsion, which is sensitive to blue and green, 
is avaihihkc If wc introduce between the top two layers of 
the sensitive him, during manufacture, a yellow dye (which 
can be removied during processing), this will nbsorb' auv blue 
light going beyond the top layer, thus allowing only tho^grecn 
and red to rcadi £he lower two. An orthochromatic emukion 
can therefore bt us^ in the second layer, and owing to the 
abs4iTpbon by the yellow dye of the blue element, wi\\ record 
only the green, lor thi?> emulsion Is not sensitive to red. It is 
quite practical to make a further emulsion seiudtiv'c to blue 
iind red with a nogligibLegreen sensitivitv, and this is tJiercfore 
uficd for the bollom layer, recording only the ml, as any blue 
is already absorbed. 

The nest big problem is the con version of therevcrsetl layers 
into rhu appropriate complementary dyes. 1 wcher proposed 
to do this by hicorporatmg in each lavcr certain chemical 
substances which would react with a suitable developer to 
produce coloured dye-pallets in proportion to the silver being 
protluceiL Such chemicals to produce yellow, magenta and 
cyan dyes were known and suggested in Agfanolor patent-^ 
Imt were not jinmediatcly applied commercially, for on the 
one hand there was great diOicuIfy in preventing tlie .lve> 
products wanilering from one layer to another, and on the 
olJicf ]i,Tnd there was a tendency for the scrniitbine of one 
layer to affect that next to it. For exantplis, the hot turn layer 
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colour Photo^rnjih)? : KoiJarliromo ! A^^tucoUir 

innilcd to react ^lith ttic mitWlo ]a,y^r, prcKlucIng a red sen- 
iitivitv, 

Ko^tftroMu , — Mannes Jind Cocloivsky, working with the 
Hast man KcKlak or(janLsatuni, aiicoe^ed in tivcrcoming 
!. ertuSit preucticoJ obstnelea in connection with these tlisree-tnyer 
Til ms, with the reeiik that Koilnclirome, Arst of alE in z6 mtn. 
cine &ixe and Eater in 33 rem. still camera fUntn tVnts placed on 
the Tnarkct cri In Kfjidaclironle, the three ijcfore- 

mentionoil layers n'lre itsecl, with the yellow filter layer (which 
disappears durinn processing ^ Isctwcen the top two ta)n;rs. 
In the original KodEicSironic process^ after esipof^urc m the 
s^acienL, the three layera were duvetoped as a negative and 
bleached in the usuid way/ anti were then immersed in a 
dye-conpiing developer which deposited cyan dye in direct 
proportion to the silver densities l?eing developeLl. The top 
iwo layers were then bleached^ le-dovelopeil in a dye-coepUrtg 
dev'cSoper to produce magenta in the tup two layers In pro- 
pTjrtioji to the silver images, after which, the top layer only was 
blcitchetl, and te-devcioped in a developer wJiich flepoaitMi 
yehow- dye in the correct proiiortioii. At this shige we biwl 
the thrift colours accompariied by a developed silver iniage. 
This ^vns dissolved av^ry, leaving only the tlirM dye images. 

In practice this mctJiod elaborate, ^uiring continuous 
iiinchine processing, with carefully timed irnmefsions in maiiy 
baths. This was particularly necessary fn the ritse oi the 
bleacliing. l-atcr the process tvas conEiiderabSy TTUKlified, the 
present nielhod being to give the second exposure tbrough 
the back of the him with red light, which affects only the red 
scjisitivc layer, which can thou be dye coupler dev-olopod to 
produce tlie necessarv cyan image without affecting the other 
two hij'ers, after which an expamire to Iduu light will affect 
tlic lop iaver, w hich in tum can then be colour-developed to 
produce tSie renuirefl jnellow. White light can be used to 
expo^ the remaining jniddlc la>’err w^hich is then treated in a 
momenta-forming dye coupling: bath. The abolition of tbe 
carufuliy timed slow progressive bleach lias considerably 
simplified processing and has tnade practicable the handling 
of variotis bIjecb of sheet film an well as continuous lengths. 
KtHlnchrome is available in three difletent tif'pes one for 
LlayligUt, one for tungsten (^JOO®K) and one for photoflocxL 

AgfaiDic *.—Hy iufl7 Ihe AgLx organisation Jia^l solved inany 
of their ioitioJ problems, and phtc^i on tlic market Agfocolot 
Xou^ in 'Which ["ischcr's original iflea of mcorporating colour 
formers in the resperMve layers had been majle practical., 
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mcaiLs havipg been found to ivoid wandeiuij' of the (lv« 
Sud> 4 StTuctuie iiiJute the procesaing el the film a much W 
eompheated mattery, for once the tliree foyen liad been dc- 
yefoped as a negative, the film could be exposed to Jighl, and 
immediately given a second development in a developer 
containing one of the reducing agenta such as di>st1ivlPara- 
phcnyleoEdiamine. which reacts with the colour fomiera to 
piodiice the three noi^yaiy dyes simnltaneoiisly, each in it# 
own Ibiycr. Alter this it was only necessary to bleach the 
blackened silver asaocinted with Iwth ibo non-cofour-eoupl«l 
negative imago otid the colour-coupfed positive image, when 
the piaiti fixing bath would dissol%*e away the hieoched silver, 
leaving only the dye image. Agfoctiior i$ mndu in both 
oaj'bgtit and tungsten emulsions. 

AnscpcoiiH-- ^Patent rights in these Cemtan inventiuo.i were 
bdd in ti!c bmted States hv the Agfa^Ansco CorparaUcm 
which m pro-war days was Gemton-cantfulled, and In 1044 
w'ben the Geirnan interests had been eUminated alter the 
outhreak ol war between the U,S. and Germany, the .\nsco 
organLsation placed on the market a similar film under the 
natne ol Atiscocolor, together with kits of chemicals for 
consumer processing. This film was made available not only 
m eub-a^ntlisrd cine siJies, but also in 35 mm., the popular 
^io. to sire roll film, as well as iu sheet film up to S in. by to in. 
or niofc, Formulae for consumer processing of thi* film bavo 
^ bMn ptibtehed. utilising readily obtainable themicafe. 
The reducitig agent used m the colour developer is Dicolomine 
t supplied only by the Ansco Corporation' 

hut W, Harris {Mhiiaturt Cdjiicru A/ay«.iis, January 

1^47) fihtiWfiii tlmt It iioHiOCTitrat^ solutioti of di-ethvJ- 
parQpUiiylcnediammi> witli sodiutn hisu|p)i[te. or S^amino 
.^-^i^thyL-iTinnololiJiiiiir monohvrlrocblodclc with sodium bl- 
Mlphite can be substitutL^ for the DicolamiTte. Aoscocolor 
13 ^pplied in bath daylight and timg:$tcn cjitulsioni^. 

Aed^n|(W.-ln 1943 the Eastman Kwlak Co. inttoduced 
Kodaco or, a negative-positive colour process dcaiuned for the 
^(^tictfon of colour prints on paper. This film, which has 
Md a consKlmWe Bucc^ in the United Stales, is self! in tlie 

cbmme is available. In Kodacolnr, the soeed of which is 

SdlTte^n ri that ol the ordinary or reguhir black-iirnl- 
white roll fihn. f^osing (s trirrlcd out by the manulacturers 
the proMSBcd film twmg a colour negative, with light and 

ade reversed as in black and white negatives, and with the 
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colours of natuns repnxluc^f^ as their cotuplcmentariiss. 
Prints Are mode by Antoniatic mAdiincs (see section on colour 
printft). 

1946 E^istmAo Kodak Company anoounced 
F-ktAchtOmc {m two emulsioos}, a subtractive leveisal trans^ 
parency fiJtn of the -rtTeU-knowfl tliree-layer type; but, unlike 
Kodaciuome, incorpomtinf; colourdomieTS m tlic eiuubsions, 
thus fAdlitatifig processing and enabling this material to be 
processed simply by the consumer. Wlierfiaa in Agfacolor 
and Ajiscocolor the colour-lomuEig chemjcals arc distributed 
throughout the emulfiiofis aiul react directly witlt the reduced 
sik'cr^ in the case of Ektacluome the colour formers am di5~ 
tribxited throughout tbo cmnbH>Tie in minute closed^]n resinous 
gmnulci, wldch am penetrable by the by-products ol develop¬ 
ment^ so eoabling the dyes to be formed: these dyes, however^ 
confine themselves to the interior of the gmnuleSr The 
processing of tliis film baa to be carried out by the consumer, 
as tlie makers offer no processing service. Kits of chemicals 
in tlry form ate proi-idcd, and pmcessing consistii of a fkr^i 
development^ which produces a block negative imago in all 
three layers, a hardening bath, exposure to light, colour 
development, bleaching, and fishing. Ttic formulae for these 
chemicals have not been publiSihcd. The hhn is a^'ailable In 
the No. 30 size, and in sheet film up to S im by iq in. 

—In 1947, Eistman Kodak CoEDpony announced 
Ektacolor, wbicb unlike Ektachrome, is dcsigtied to tTroduco n 
colour negative ior the Eubsequuit production of positive 
colour prints. In tiiis negative, not only mu light and shade 
rmemed (as in a normal hlojck-aad-whife negative), but the 
colouirs tlxcmseJ appear ns compkmentaries, c.g., blue appeal^ 
as minus blue, or yellow; green as minus green, OT magentas 
and red as minus red, or oyon. t\ particular feature of Ekta- 
oolor is that the Imp^ectionfl of the dyes used nm to a la^e 
extent corrected by automatic masking prixJuced during 
pronessing, which is carried out by the consumer, amj not by 
the manidacturerB. A further reference to this process will 
be found in the section devoted to colour prints- 

lijord C^dauf -—Ilford Colour wss announced by llfonl 
Limited in 1947. This is a subtmetiAu colour transparency 
pmeesa on 35 mm. stack* processed by the manulorturem, 
bnim wliich it appenni that the colour formeni are not ioduded 
in the emulsions. The Him is available in tw^o fortn^, one for 
daylight and one for artifioial light. 
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Stsbftactivt Pri*ih«g Procntes uith^ui Srparuit^n 
Sfgattvfs. 

Tlic iygh of light absurptlon Inhisre^nt in the nJditivj* 

procesacs makes it inipntcticahk print the tliree-colour 
im a jKiper base and produce pictures in ct»tour by 
reflect Lon. but the subtnicHvc proceasca. on the otiior liaiitJ, 
give iniaijjea traiL^iparent enough to make this prtssible. At 
first thought it might seem simple to coa,t a paper base with 
the thi^ Uiyera described under the liea^hng of subtractive 
iransparency processes and to produce colour prints of good 
quality by projecting transparencies on to such a coating, 
miij by reversid processing to obtain what is requEred. Un¬ 
fortunately', tliG rheniicats used in processing are liable to 
]if?ect tlie paiwr base, find aJtlKaigh this dihiculty hiis no^v 
been overcome j^ee Kodacolor), a simpler and more efficient 
riietliod w.is mt™duced in H^ii by the Kastman Kodak Co. 
under the title of Mintmlor f'nnts {&. title which has since 
been changed to *' Kodachromc Prints **), 

Mintiolor .—In tliia process a three-layer coating very similar 
to that used with Ivodachtmtie is applied to an opaque white 
cellulose acetate base, the colour transporencieii rife projectcfl 
on this, and processing carried out by a method very similar 
lo that used for Kodachromc transparencica. At first intro¬ 
duced in only two standard sSies U-diameter and 5-diameter 
enlargeenunts fn>m 35 mm. Kodaclimme ftamesj, the service 
has now been extended to larger sizes and to portions of the 
frames. Tlic results obtained are ven^ pleasing, and appear 
to be done on a poliaheU oml similar in appearance to the 
miiterial used for playing cardSn 
Kolavit^krtnur .—A very simthir process -with the nsimc 
'■ Kotnv'achronlc Prints RimuVtarieously^ introduced for 

making prints from the larger cut film Kodactirorue, In 
niakiitg ihr^ ivotavacliromc prints a masking pnjress in 
introdijced* so as to Impro^'ii the rendering, Kotavachrome 
prints an? now known as " Jvoclachmme Ptufea&toEial Printa" 
fn 1945 the Aitseo Corponitjou placed on the 
market Ansc^olor Printon, a subtractive colour-print process 
simTlar in principle to Mlnicolor, consisting of the three 
layers coated on opaque white cellulose iicetiite base, tha 
emulsions used Ivcing very similar to tboAc of the same 
company S AnBcocolor trarLsparcncies. rrooessing o( IMnton 
Is done by the consumer, vviih tJie aid of readilv available kits 
of chumicahf, the foriniilao for wluch hnve aLso b^n published. 
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Owlnff to the companttive sintplitity nf the pTOOtsaing qI 
Printiit, processing services oGfered by n larg& nurnber o 
Rrfiis for tlic benefit of tho^ who do not ^sb to dutheJirowTi. 

Kotfai'O^-tJ?-—As mentioned in the section on transparency 
pwesa^ Kodsicolor waa introduced by the Eastman Kodak 
Co in as a roll film which is processed Ity the niaken* to a 
rofowr negative. From these colour negatives the mnkcra 
produce colour prints on paper, u^ng speckU emubuons of 
the tri-pack form, incorixjmtirLg colour formers in their 
respective lavera. These colour-fomicra are contam^ ui 
uatcr-insolubie re^^inous gmnuli^, uniformly distributed 
thtxmgb the emulsions. The by-prtKlucts of deveiopnient 
from the silver grains peiictmte the resinous gmnules and fo™ 
insider tl>efn the appropriate minnft colours, thus avoiding 
ditricnltics which ure fnimd if an attempt is mMe to coat the 
nornud tvf^ of Kodachromc on a b™. The finiilied pnnte. 
which arc pleasing to the eye, have not yet tlic same qua y 
as thEit givoti Ijy tlwse proctises nsutg the wliitc 
acetnte All Kwlsicolor pnrits aie of the same width, 

as itcv are nroducctl in automatic machines on a continuous 
band of paper at in, wide, the It-ngth of the finished pnnt 
IwLii? of course, determitied bv the proportwn of length to 
width of the negative. The pr«es«d film is retiitned by the 
malcers to the customer through his dealer lathe usual wallet, 
in one Side of which are placed the colour negatives for 
sutiseQucni use, and in the other the colour pnnUt. 

CasptirFoloT, A very interesting subtractive pnnt pfoceM, 
exatnplos of which have been shown from tiiwo to tinie in the 
UnitiAl States, but which so far has not been suctessfulty 
commcrciubsed.iskiwwn mC asparcolor. Th^alM usesopaiiue 
white cellulose acetate as a base, ofi which ilic ctistotnary 
three emulsions arc caattfl. In this case, however tlie 
ciiiulsiona are not only sensitive to their iwpeciive cotouis, 
but have tbc complcmentaity dyestuffs already inootpotaled 
in them. If the unexposed and unprocess^ Gaspwcftlm 
sheet is brought Into the light it appeani blaett, owing to the 
sopcrim,«jsition of ycMow, magenta and cyan d|res in the 
three Uivers, White light faUing on the surface of the Caspar- 
color mntetial has the blue component absorbed by the yctlow 
dyc, the Breen bv the masenta, and the ml by the tsraii, so 
that none Of the white light is mflccted back to the eye. If an 
unexptKScd sheet ol Ga3p.arci>loT has a normal colour ttnia- 
parency projiicted on to it. the enml9iOtis will eflect the 
necessary' seloctlotii and the processing, Instead of udding 
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coloiiFp ble^hcs it out where reqtJired. Thus, blue light ^tn 
affect the yellow dyed layer, and the proccssinjif will remove 
the ycUow dye from this layer where the blue lijght has acted. 
l( IHJW the ffnished print is brought into white light, only the 
green and red oomponents will be absorbet! hy the magenta 
and cyan laym, the blue light being reflected back to the eyo 
trao) the i-'^'hite base. In the same u^ij- other ealoun are 
produced by sejectivo absorption and bleactiinif out of the 
minii^ colours from tbe appropriate: layers. GaEpatcotcir 
much too slow to be used in a camera in the norinnl way^ 
altlraugh prolonged exfK>siJTes m a camerB have {produced 
verii' g<jod_ results. Its field would appear to be, in tlic main, 
reproduction of colour prints by projection. 

Ehiacolcr Prints. A big step fonvard in the simplification 
in the making of colour prints cm paper vvas anttonneed in 
1947 hy the nastman Kod^ Co, in conjutictian with Kktacolur, 
which, as expiained on page 135 produces a colour negative. 
In the Eastman Kodak W^h^off Relief aystetn (now replaced 
by the Dye Relief system h separatiuii negatives am printed 
on silver bromide emulalcms coated on a thin celhiloid base, 
dyed up. and the dye transferred by itnhibition to the jjaper! 
In the Ektacolor print proct^, the colour negative is printed 
successively on to three panchromatic emulsions on thin 
celhiloid bases, the first being made through a red filter, the 
second through a green, and the third through a bluc^violct 
These are then proccased and dved up for transferring as 
before. By the use of a colour negative and panchromatic 
leiwfe espesed through filters, the necessttv for sepamtion 
nc^ativM is obviated. 


iZxpofui'e for Cotour. 

Tbosc phoi^gniphcts who do not wish to master tlto dc^ls 
for piocessiitg tlieir colour trQuspftrencics can nowadays 
confine their activitica to the exposing of the material only 
Binco proCMa-ing services by the manutictururs and otbeis aw 
avaUabIc. Such services have led to a very considerable 
incie^ ID the use of colour ftlms by anuatcur ptiotographcrs 
and tliC only difficiilty which nowadays they must still eo^tld 
With J5 the «!Atiinatian of the correct exposure. 

In monochrome photography them a a voiy wide nuiEc of 
eiposiirea which can b« given to any particular subject without 
tmi^nug the quality oi 0« result, and tho more casual 
variety of soapahot photography owes much of its 
popularity to this latitude. 
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Colour Photofifophy on Ppp*f 

Itt cobur phatogmpby, however, tptpoiures must be judgesl 
%'iMy exactly indeed it a fiir^t-clasa Tiesult is to be obhliited^ 
It should also bo borne in mind that the present mversnl 
colour hlms ate only ubont third of the speed of the 
popular slow pan film's, or onc-tweitth of tfiat of the snperspsKd 
types, Altltoiigh ejtpoaure guidr* in llic form of tables are 
isbiied with oscii type oE colour lilm. these wUJ in genenU be 
touTid otdy of real v^uc tn straii^htfot^vard subjccAa ivhich 
can easily bn ctasnUie<l- In thorsc 4nb|ect$ which do not fidl 
easily into the classificatioits listed a photcualectric eitpo&uie 
meter invsdtiable fut a guide to expotsure, while tins quality of 
the results obtainctl even from average subjects is higher when 
such a meter ts used in pTelerence to tsblcfli Since^ however^ 
the eJhcloDcy of such i toms as dnic ra shutters, moler sensi Livity 
and lens truinsrrusaion varies quite appreciably from instni- 
tnent to mstrument. Hie spefffl ratings for any pJirticnlaf 
brand of colour matorial gi%'en by its manufacturer, or by the 
maker of tlic meicr, fihonid be taken os a first approximation 
only. The photographer ihould therefore caUhrate his own 
equipment by a aeries of trial exposures, based to the first 
inatimee on ihe given ipecd rating. 

Colour tnmsparenci^ must be viewed by transmitted 
light, and viewing devices which enable ttiis to Ik done without 
inconvenience arc marketed in several forms for cither day I ight 
or artihchil light viewing. Tlia ideal ivuy to view traitapar- 
cnciea is, however^ by projection in a darkened rcw^m. C-are 
must be taken not to overhcAt the slide, ns the dyes used 
will fade on prolonged ^ expoaure to hfcat or bright light. 
Occasionally tltc ovorali colour of a transparency can be im¬ 
proved by afterdreatment, ilcpeiiding upon tlio particular 
process; altemati^'oly. the him taa be bound up in contact 
ivith a shwt of iightly^tinU’d C'elJophanc? of colour eomplc- 
metitary to the ovenU I hu*? it is dir^ired to su bdiic. Lltifaycolor 
is l)cst projixted by means of a light conmeted by a filter or 
otherwise so as to givTi an appTO’xiitiadon to daylight colour 
temperature, bui' tlae subtractive proce^^os ane all made to give 
brat results when projected by the aid of normal Hingsten 
projoction bulba- 

CoijoUK Prints on Papex- 

Most colour printing procrasra TOfT.uire three n«^ati^T?s of 
the subject, exp^od either sintulmneousiy or in rapid succrasEoxi 
through the three prim^uy colour JlHurs. The ptactie^at 
difficulty ol obtaiumg tbrae iiegatlv-ra has been one of the 
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griratcst dra’n-ba^k^ to th^j subtractive processes of colour 
photogniphy. 

lixpo-iitrefr The siiDptest way is to lj 5HS 30 
ordinary camera and expose three plntcs 10 succession, each 
through its appropriate fitter. This methcxl demands that 
even under ideal lighting coiidltiotis the subject remairis still 
for at least ao seconds. Kevcrtheless, the majority of separa¬ 
tion sets are made !U this which is, of course, the 

method used by the process engraver in preparing his screen 
negatives from Hat copy colour originals 

Ref'iatiag Back on ati Ord*aairy Camera. A repeating back 
is a dark-slide holding thrir panchronniatic plates In front of 
each of which is a colour filter. The thfre exposurea ;irc 
made by moving the back o^er. by hand, between each 
eKposure and the next, and I he niininmm time required for 
open-air work approximately 7 seconds under midsummer 
cDuditions (Autotj-pe Back]. The ha-k can also be airanectl 
to bring each plate into position by gravity Tall, being operated 
by an antinou-s release (Uvachrom Bark}. The total exposure 
in thhi case is less thoji with the hand ^operated back, but not 
to an important extent. 

Rffvatiffg iJ/irA (rn'w). In thi,'? instrument, the 
three plates^ loaded side by side in otiednrk s[ide. each behind 
its nppropn’Htc fdter, anc bmngbt Una the exposufe ptisitioii 
by clockwork mechaniGm. The controls aie set to the desired! 
exposure ratio and on pressure ol the antinoiFS release the 
three exposures follow each other in rapid succe^usioti, the 
overall cxpffiinrc being of tlie Drcler of 1 l to 3 seconds, 

Cnmetas, In they:, all three platcfi are 
exp^ed simultaneously, the light from ihe lens Iwing divided 
up inside the camera by an arrangement of prisms or mirrors 
whirh divurt appropriate fractions of the light on to the Uiree 
plates. With such catnenis. snapslmts and HashHght insran- 
tajieons exposures are possible, 

A properly made one-shot CAmora is itn expensive instru- 
mcfit, and so far they have been of interest chletly to 
professional photographers. The Bermpohl camera (Gprrnany) 
Barker Devin tU.S A ) and ViveX camera (England) are 
typical commerdal models. All make u?e of mirror refieclors 
rather than prknts, the reflectors consisting either of verj* 
thin optically worked glass or pclJkles in the form of collodion 
membranes^ In order to ensure that each negative receives 
its apprnpriate fraction of the light entering the lens/ the 
surface of the reflectors are partially metallis«1_usiia|ly 
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aluIllinium depositiltl from the vapour of the flietal pnodHC^ 
by trathode discharge m ^ high v^icuutik 

SeparittiCfn Nigaikes. By wdiatever method the three 
EKposures are made the ohjett to obtain tbree negatives of 
the snbiecl whose contutst ia idontkal, l^esc tiegaiivea are 
usually idcntifietl bv iacliidinB hi the subject as o reference 
chart a grev scale patclies of yellow, red and blue colour. 
The appearance of the pJitches on c^ch negative enabled the 
colour in which the negative is to be printed to be identified, 
while the groy scale provides a means of comparing the 
coutrast In each negativre. It is obviouB that panchroinatic 
negative material must be nScfJ, but all types are not equally 
suitable, and each miuiufacturer usually maJtes definite 
recommendations as to which of his products axe suitable lor 
the purpose. The fiJtem required axe listed " tricolour 
mtei^/' 

Generally speakUig, it will Im found tliat even wcieii the 
corri^i filter factora are used, the blue filter recwl vviJl 
be of lower contrast then the other two far equal times of 
development, and it is necessary, thcreforcp to give c^tra 
development to the blue plate to bring the contrasts In^ line. 
Subttitcliv^ Priirfiw^ /Vocd'Jsei (ti^irwg SrpurdhoM y fgdiivf-s]. 
Thw-C<fk>uf Carbim. Ttic simplest tricolour priutiiig 
process Ls thxiMi'Colour cu rbon. 1 he proctdurc is ejcact ly 
as described under the cat bon process (f.l?,) except that special 
tricolour pigmented tissues must be used. These are supplied 
by the Autotype Company of Ealing. The prints arc developed 
on ternfjomfy supports and iransferrcd into register on to the 
final pa|>er support. Dufay lisaue, produced by Dufay- 
ChronicX, Ltd.* is coated on a transparent base. By printing 
tliftkugh this tJie first transfer ts avoided.^ This carbon process 
is, however* Only suitable for contact jifinls, and for amateur 
work has now been afmost entirely supcrawlwl by Gubro (r/.T%b 
Cmbm. >falcriaLs for thk process arc supplied by tlic 
Autotvpe Company of Ealing, who also issue cotnplete working 
instructions, Stv also Carbr^ Cvhnr Printi, by ViScoiiist I ians- 
worth. [FoOil Press). ^ 

T/if- \VusIt-D/f /fWifl/ ProrCiJ. The mOtlern ^^ash-olf Itchef 
process sponsored by the Eastm.in li^odak Compitny aiui now 
being repLuced by the iniproveil Eastman Kodak Dye Itcliel 
process, is a dcvciopiTicnt of cartkr imbibition prijcesses which, 
altliough frequently dcscribeil in detHoil in ^vorks on colour 
phQtt>giraphy+ are no longer practUfCd by serious workers. Iii 
its revised form (maleriats for which are issued by Kodak f-l J.} 
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the scp&iAtion njega^tives sire efiJmged on to n yellow-dyed Ellver 
bromide cmulston coated on a thin collyloid ba^e. ExposEiies 
Eire mafle thtouji^h this and the yellow dye cojsfiwK l^ht 
action to the regioELs jn contuct ^^ith the base. The expe^ 
film developed sult|d>Iy and^ without fixing, the ilevelojxd 
image is then bleacher], 

Aftnf bleaching, the film is treated M‘ith warrn water^ whoi-c- 
upon all tlic gchitine except thiit in the immediate neighbonr- 
hood of the original sil ver im^c washes away, leaving a gelatine 
relief Image on the surface of the celluloid. The three relief 
images are soaked in dye solutions obtained from Kodak Ltd.^ 
and then each in turn is brh^flv rinsed in %'ery dilute acetic acid 
add and sr|ueegecd on to water-swollen gelatine coated paper, 
which has been previously hardened; 

The dyestuff tranufera from the relief to the mordanted 
paper, where It is randcred tnsolublp, and the picture Ls complete 
when all three images have in turn bcmi transferred into 
regtater on tlie support, llie tmu?*fcr takes sev^ml minuti^s 
to nccoiTiplish, and the sandwich is preferably placed in a 
copying press during the process. 

C AwrvifoNtfi This process^ which hfis not been revived 
since the i939“i!M5 1^ typical of a large number which 

have been propo^ wherein silver turtiige^ of positive prints 
from the sepamtion negatives are chemicEdly- toned to the 
appropriate colour bofote being assembled in register More¬ 
over, as w-ith VVasli-olf Relief, the sucopss of Chromatone 
was due to Ujo fact that the sponsoTH marketed suitable 
nmtcrial for carryung out a process which, in its priudples. lias 
Nfcn kiioi.vn Jot many years. The nature of the Cluoinatone 
t^ing buths has not been pnblished^'bat the materials. Luclu- 
ding the Epedal collodion stripping piiper on which thy |iart 
images must be printctl, we re obtainable from the Defender 
Division of the Du Pont organisation of Kc^liester, Nmv York, 

Du-iochmmf. This ritrmian proci!=&.i was used both on the 
Cofiriiiertt and to some.extent in the United States up to 1959. 
As in the Eastnutn >S'ash-af! Relief process^ exposure in 
Duxochrome printing was ttmhIc from negatives through a 
transparent supiJort on to a silver bromide emul$k>m Tbia 
emuLsion. however* already contasuod in th^ form of waters 
insoluble pigments One of the three $u hi rat live coloursj and 
after devcfijpmcnt in a tanning developer tl|e colrjur sheets 
were placed iti wiarm water, when the untanued gelatine washed 
aiiiiy leaving a relief image. The three reliefs were then 
transferred to a single support as in the CJifbfo process. 
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Colour-scni^ltlyo EmiilrnloDO 


Vivex a sy^em of making colour priuts on 
jjapor IroTiii sc|.T'amtiion uegativcSj and Ltso niajoiity of pr ofesaipn- 
aj photograpkorg in England wlio offered colonr pnnt^ on paper 
to their cUents had them made by this process. It resciabted 
in outline the Carbro proces^^ but workine details of the 
Vlvisx &ysteiD were not jsaued* a& a part d its succds:^ lay in 
the fact that aU the operations wem carried out in a specially 
equipped factory- in Ij!jn<lon. Hie company operating this 
system ceased its activilica in on the outbreak of war^ 

Fuller detsil& of all these preccsisea wiU be found in ^fakin£ 
Coloijtr Prinis, by Jack Coote (Focal Press). 

Colour Screenvp See Fii-ters ; al^ Safe LeoHT. 

Colour Sensitising. See CoujUR-SEJfsnivE Emulsions. 

Colour^aensltlve Ernnlilone. Tliu early plates ^re 
almost coinpletcly insensitive to any but blue and violet light* 
and in consequence gave photographs in which coloured objects 
were quite wrongly reproduc«i. A yellow flower u-ould be 
tendered practlc^y blajclc on the print, as would any object of 
a fairly pure red colour. Grass and leaves in a iandscape were 
^hown far too dark, and in porbraiture the tiny bloodv'essels 
under the shm* and any such minor blemishes as frecklcan were 
grossly e^ggernted, giving a most unOattering rendering of 
the Sitter's skin texture. Blue objects^ even if they appeared 
dark to Uie eye, urere Liable to print very' lights as did the blue 
ot the eky^ which consequently merged with the clouds into a 
plain white Area. 

The sensitivity to varioiis colaurs of a non^colonr-sensitive 
emulsion is compared in Fig. i with that of the average human 
eve. The boundarji' between block and stippled portions 
shows the senESitivitV' of the eye to light of different wave* 
lengths, while the 'boundar3' between whuc and stippled 
portions shows the seiidtivitj' of the emulsion. For a stnetly 
correct representation in the photograph of the visual bright¬ 
ness of colourB, the two curves should be parallel througltont 
their Length. 

That iion-coburstnaiUvo plates, used for everyday phot^ 
graphy, ilo not give resulls so fat from thu trutli as to be 
uorecognitablo is due to the lact thst tiatumJ coiours are 
seldom, il ever. pure. Even a brieht yellow or deep ted object 
reQccts reew blue light, though it may be ver>- little: though 
such an object may be rendered fflr too darlc, it is at Icaat not 
^hown as completely black. 
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The riiscovcrj' that the addition of a dye to a ptio^ographic 
eiDulEion con/ers on it sensitivity to the portion oi ttic spectmni 
absorbed by the dye was ttiaao in tSjj by Vogel, and by 1SS4 
dry plates sensltiseil to green and named Orthochroraatic 
wm commercially avaiiable. In these early plates, 
tile green sensitivity was low conip?iTicd with the sensitivity 
to blue, 60 tliat the lalter still preponderated heavdy, and there 
was no grent advTintnEe in using tht new plates unless apeeinl 
means were usetl to check the effect oi blue light. This was 
done by placing a deep yellow alter (see FiltehsI ovc-r tlic 
tens and lengthening the exposure—often by as much as forty 
times. Ifi this increased time the gretn light srould Mve its 
due effect, and the blue liRht^ greatly cut dowts by the filler, 
did rmt cause ovcr-exposkire, As the plates of that date were 
initially slow, exposures were thus made vexy^ long indeed, but 
satisfaetpry rendering of all colours up to green and yellow- 
green became possible. 

In later years extensive research liaa produced sensitising 
dyes far more effective than the early ones in conferring 
$unfiitivit>' to green and yellow- grccti, 90 that the sensitivity 
to these colours of a modem orthoctiramatic plate ts hardly 
short of its sensitivity to blue. Fig. ^ ahowa a sensitivity 
curve typifal of the "ordinary^"' modem roll Him (that sold 
at the lowest price) and of many orthochromatic plates, and 
comp;irison of this with Fig, 1 shows the very' coissidctable 
improvement brought about by dyes sensitising as far ns 
Sgw A.U. With such ernuUions a yellow fdter of quite 
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mnlcrati; dcptli ia aiiflicicnt ta compensate for the nmaiRiitg 
excess of aeixsitivity to bltiCf. and the incfease in exposure 
ticcL'Baitatcd by the filter is. only of the or<Jer of five to cieht 

times. 

Still further improvement Is shown in the cunc of Fig 1 
tjTuoal of the average "chrome** film (VericJiromo, Selo^ 
tJu-omc, Scitsichromc, Tsocbrcuo. Ultrachroiiie, ctej, ivtul of 
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sQitn; ol the mEfcSt recent arthochrom^tic plates, Koi onJy la 
the sensitivity to yclJow-gTecn increased, and that to blue 
ficcresised, but the dip in setisitivily at about 5300 A.U- shown 
in Fig. 2^ and vciy' mueb more rfiarked in the early orthO' 
chromatic emulsions, has alinost entirely disappeared- With 
tliese more highly orthochromatic emulsions a still paler 
yellow filler, incre^iug exposunr only some three or four times* 



otmtiXKiicwJC 

TYTE b 


kDffn$!XHK£HAIi: 
TYFEC ' 


is fully adequate tg yive pleasing colour-rendering of Jll 
colours but red am] to retain clouds in landscapes. 

As an orthochtoniaLttc emulsion is insensitive to red, it will 
reproduce as black any object of a puio red colour, but to set 
against this it can be handled and worked in a darkroom 
tlluminateti by a pur? red light (see SaP£L 1 GMt 1 . SensitiiiTty 
tu rcfh however, can quite readily be conferred by the Mic of 
-‘suitable dyes, ami a plate sensiti--*!! 10 red in addition to green 
and yellow-green is called being sensitive to all 

vistblr colours. Panchromatic plates were introduced la$t 
Ctintuiy, but their use wtts almost entirely restricted to special 
purposes^photographing spectra, paintings, furniture etc.— 
until about 1920/when their popularity began to gnyw rapidly, 
l^nchromatic roll film.^ were introduced bcfgi^ 
irj35 “wem widely used bv amateurs of all grades of skill-. As 
dcvcEopment is nowaday's done in h lank in atiy ttie 
for li^udliug panchromatic ntatcrial {unk-ss desensiti^) in 
Complete darkness* or by an cxcwiiagly dim given light, is no 
longer considered a disadvantage. 

Owing to ibe preponderance of red and yellow in artificial 
light, panchromatic material is much faster to such light than 
either grthocbromatic or noo-cglgurscnsltive material of equal 
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ClotfiUr-sdtiaitSTC Emulsions 


4iai.yUl|bt fipccxl. The laistest plates md films are therefore 
almost all panchromatic, though many slower panchromatic 
emnlsionii aitr also available. 

Compared with oitbochTomatic material, a panchromatic 
plm or pkite has a less excessive sensitivity to blue. This 
implies that for equal colouT’CorrectioEi a lesss deeply-tinted 
yellow fitter is required, and less increase of expiHiire is 
needed even with the same filter. Tbe$e two factors together 
mean that in all work involving the use of filters a paacliro^ 
matic film is iu effect considerably faster than nn ortho- 
chminatic film of equal rated ^peed, and so requiring, without 
filter, the same e^itrauro. 

At the time of writing two typea. of panchromatic emulsion 
are in common use. One. known as ortho-panchromatic " 
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Or recte-panduomatic.^' is so adjusted as to give, without a 
filter, tlic dosest possible appEoack to a ooETOct reproduction 
o( colouis in mortochTioiiie, The setisitivity to blue, however 
still rcmcun# excessive in most cases, uiil a velUiw filter of 
Riodcmte deptli hoe to be used for the moat ta^thfui rraults 
riua type of eraulaioa » in no case of the highest speed and 
IS generally found among the rinc-gnim Sims of moder:Uc 
speed (tip to about iS* Sclu in most cases). Fig. 4 gives a 
curve showing the senititivity of an cmnlaioa of tJib class 
to light of ditferent wavelengths, and the extent to which it 
U lifers Irotn the sensitivity of the eye. 

In Fig. 5 isshowna similar curve for a panchromatic enmUtion 
highly sensitised to red. The curve is typical of the hyper- 
Masitivc panchromatic emulsioua used for the very f/^sc 










' Colour- S«nsitofiic i er 


Coloiir-TBiTipt!rqtur<! 

and h\ms, ajutl t±ie high red-wnsitlvity renders them 
%'€ry Hultablc for work in artihcia] light. Fliotographs taken 
in theatres, cabarets, and the like are almost inviiriably taken 
on an cmnlsiotl ol tliis kind, 'fhe high proportion of rad In 
artiheial light makes the colon r-rendetifig ol these which 

even by daylif;ht reprwJucc red too light, dlstinttly untruth- 
fui* For corrijet reiulenng, a ydllow-green lUtern absorbing 
red as as blue, is n^ded (or daylight work, winie lor 
arUficial Sight (half-w^tt or photodood) a hluo-green filter is 
required, 

5?ee also FiltilkSp SArEUGlJT, and l>Esi£iistTlsiKG^ 

Colour-^ensltomeEcr. Abney*s oolour-sctvutDineter in ita 
simplest form conaistcd of a series, o>r row, d 1 colourctl Rlasses. 
und n stepped st'ctor-disc which rotated nipidly in front of 
these ghi.^!u^ ; tio conlfolUng the light that the visunl luputncffllly" 
oi each coloured pane, considertd oa a window, was- cqunh 
Photographed on n truly ortliochromatic pLato all the windows 
woidd Diiike equal impressions on tlie emulsion. 

Tlie modem method of ti^timating the colour-sensitivity of 
an cmuUion iA by means of a wedges spectrogram By 

the acldition of suitable liltcrs tlie ciir%'e shown may be shaped 
to almost any form, true orthochranLatism being achiuvtd 
when the spectrogram of emuls^ion and filter together take the 
form of the cnr\'e of visual luminosity- The adjuistnient of 
hlter to emulsion may be made by catcukuion frotn a knowledge 
of the seiiiiti vlty carve of the emulsion and the trails- 
oiissioti-curvu of the filter, or by direct measurement of the 
combinatton. 

Colour-TGitiperature. The composition of the light 
emitted by a glowing body (a lamp filament or a gas-mantle]! 
depends on temperature, becoming more bluish and less 
yellowish as the temperature w raised. A lamp Is said to give 
light of colouT'teippcrafure 3,000* A faee AnsoLUTK Tjssi- 
pcRAXun?) if ibs lig]It matches in composition ttiat of a theoreti¬ 
cally perfect radiator raised to that ti^mpcraturc. Colour- 
fitnis arc balan'Cpd to give cormct cnlour-rendcring when used 
with light of one particuJar colour-temperature ; fur light of 
any other cc^our-temptmture a comscting filter must W used. 
For ejtamplr^ Koclacbrofuu Type (for artihcial lightj is 
balanced for a 3 A^* soutoc^ while daylight Kodachrome 
i-S balanced for 5*400* 
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Coma Cam&liiatiOiD Printing 


Tlic fell towing tnbli; gives tlic coloiif-tcmpcnituni of typicaJ 
tighf-^ourcct^ used in pbotug^i^pby :« 


Go-w^. baU-watt lamp 


^ .509* A- 

JOO-W. 


a. 

joo-w. „ ,, 

- ■ + 

a,i? 6 o* A. 

i,om-w. „ 

* m m 

a. 

Statidard phutoliaoii 

. 

3 ,^a 4 * A. 

A verage flashbulb 

. abutit 

J, 9 oO* A. 

Mean midday snntight 


5.400" A- 

Overcast sky . 

. up to 

0,800'* A. 

Ifaty sky 

about 

8,000^ A. 

Clear blue sky , 

froni 

to^ooo* A, 


to 

a^.ooo" A. 

Sunrise or sunSi t 

low as 

^^000* A, 


Sea iJso LlcitT, 


Coma. Spherical aberration of non-nxial (See Lens.) 

ComhinatlDii Printing. Tem applied to thr production 
of a print from two ut more nej^attves—a land^ape from 
one, a ligate from a second, atsd dottds from a third. 

An outline of the method employed when printing by 
enLirgcmetit ^ given under LnlaiMJInc (q.v,) : the following 
notes refer chiefly to contact printing. 

PrifUing in Ciuuds, 

The clowU clitsen mittt hnvt besn phoUigmphed uitdcr 
conditions or lighting? simitiif to these by which the Ijndscape 
was taken ; if clouds «« lit frotit the loft, and tlw landscape 
(rom the riglit. the falsity of the coaibiiied piijit trill be 
self^vidcnt^ 

th«* «ky portion of the iRndscapc iiegativPp (f it does 
not print white, must be rendered opaque by blocking out 
When the landscape t^aif been suJnckmtIv eitpoaed the 
negatis'e is removed and replaced by the cloud negEitive, bo 
that the n^nlrod cioud-ionn comes oVer the blank skyn This 
is easy where a prinliikg out paper, showing a visible image, 
IS in : with gaslight or bromide paper pencil dots at the 
edge of tin? print must be used aa a guide to the position of 
the i^kyhne. ^ 

The necessary expojiure for tJic cloud portion is now ciwn 
the iMd^po part of the print being shielded from firrthor 
hght. \Micre the akylmc is level, or has a simple outline, a 
mask cut out oJ brown paper can ba plnuL-d on the outside of 




Cofic^n tSoLudoa 


oinbLnlu^ Lcniea 

be fr^me to Covet the landiicaptj. The jynetion between 
iky atiU Lutd ivUl be unnoticeabEe provided thiit the lijjht used 
for printuig: is suf&cieiitly diHtised to prevent the edge of the 
-nasBc from oufting a aharply-de fined shadow. 

When printing on a dcrvclopineiit paper of any type^ the 
C'^tfKT^unis required for the two negatives mnst be independently 
itcfemuned in advnJicc by means of test-strips. 

For ri inll treatment of the subject, reler to Photof^rapkit 
Skiff, by David Charles. 

Combi nJn^ Lenses- See Supplemestahv tE»5iE5 and 
Lens FQtrmxuE. 

Compoaite FoetrnJitire* The late Sir Francis Cialtong by 
throwing faint images of a sncccsaioa oi accnrately'iidjustcd 
prints (or negatives) on the aame part of an ordinary sensitised 
plate, obbuned resultant images which give a pictorial average 
□ f aU the constituents. Racial chamctcristica are brought 
out in a remarkable way in the ccm|Ki^itc photogniph. 

ComposUtuR. A term denoting the groujnng of the materials 
of a picture so as to form a pleasing ana harmonious whoEc. 
While tliu photographer does not possess the wide powders of 
compociitlon available to the artist working with birtish or 
pencil, he can in some cases at least adjust the relative positions 
of the objects jKirtraycd so aa to nuikc a whole that " composes 
well/' In other cases the photographer must compose largely 
by selection^ but variations of lighting and of view-point place 
in his hands a wider power than many amatetira realise, 
[See PicTomaL CoMPOsniosr.) 

Concave^ Cdncavo-Concavei Concavo-Convci Lensn 
See Lens, 

Concentrated Add, An acid in a form in which it is 
practicaily devoid of added wutcr {cone, sulpburic or nitric 
acids)* or in which the amount of added water is a tninimijm. 
Concentn^ted hydrouliJortc fucidg which is a saturated soliitiou 
of the gas HCl in water* is covered by the tatter dcEuLtiou. 

doncent rated Develepcr- For formuIrE for^ conccntnited 
developers, see pam^Taphs on Chlorquiuol, Lplycio. MetoL 
hydroquinonu, and especially Pataminophcnol, in ttrtido on 
Pkvelopment. 

Concentrated! Solution* Properly a solution in which the 
proportion of the dissolved siibstnuCc is high. Sometimea 
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■ConJcnB^r 


^ther ustd when satur^tinJ solutioa " 

is txieaLdt. (See Elutions ano SoLuniuriEs^) 

CocLdcnser^ A Inrg^e lens, u^ally imperfci:tly corrected, 
used to coUect or tonceutmte lignt upon a liinjtcd aiea. 
Photof^raptiically, the chief use of a condenser is in an enlnrger 
or projector. (See KviLARCtUG tor detulb of its use in tliis 
connection.) 

A condenser nuy consist of a single thick lens^ but danger 
Irom crnjcking as a restilt of heat Irotii the illuminnnt inakc^ it 
preamble, in most to use twq thinner lenses The 

conunonest fonn consists of iwo plano-convex lenses arranged 
as at A, which shdws the typ^r of conden^ most often used 
in enlargers. For miniature enlargers, honm^er, a single- 
lens condenser doea not ne«l to be ao thick as to involve 
danger of crackLngj and so is often preferred. 

The Hmchd condenser show^n at C, in which the menisciis 
lens is placed next the light and the double convex lens next 
the negative or slide, is also Boinetimes encotiatered, 
particularly in projectors. The intermediate form B. using 
a meniscus next the hght and a plano-convex lens n^ the 
SiUde, is occasionally used lor projection with long-focus Jenses. 

The triple condenser D, consisting of a iKuinal condenser as 
at A wilJi tire meatscus lens of a Hemchel condenser addixi on 
the side ne,xt the lamp, is often met in sniad projectors and 
has the advantage that it allows the lamp to be brought up 
closer tp Uit condenscTp so increasing the volume of light 
collected and giving a brighter iinage on the screen. 

In un enlarger a dlBiised Ught-snurcc is almost always used. 
«] tliat the optical excellence of the condenser is of no itn- 
portnuce. In projectors, licswover, ft Is e^ntial that the image 


















CoDStaiit Density 


Conjugate FocL 

q| ih& filaTncnt formcft tiy tbe tondcfis^r should be as sharply 
delined as possible^ aad to miniDibe sphcrioal aberr^tionp 
v^ hich is the chLel cause of au un-^lmrp in^kaj^e, coudensera with 
□ou-i^lierical surfaced itave recently thwn intjrxliicedp espcdally 
in. minlatana projeciors. 

Condenser-lenses should always be inounttHl locksely enougb 
in their cells lo enable them to lie turned round, or they nmy 
crack as a result of eTcpansfon when they ato hea,ted by the 
Jajup, As an addidonal prermtitioci, a beat Jllter skoiild 
be used between lamp and condenser, 

ConJu^jiid Foclf Conjugate foci are correapomling pairs 
of distances fititn object to lens and ffOiTi lens to inLage. 
Ability to work these out is useful in copying or in enlarging, 
Mtice tn botli the^ casea the lens to image distanoa Is oon- 
siderably greats than the focal length. 

if the object is n times lortg a$ the JmagCp or the image n 
times as long as the object, tSien the canjugnlo foci are 

F, - (■ + I)/ 

F, = 

Where / is the focal length of the lens in ns^i The greater 
dlstani:^ is on. the sicle of Image or object, whiche%'cr is the 
larger. 

Ej{tm 0 ie .— A 15 >; ii print is to bn copied on n 3^ plate, 
using a lens of focal length ins, Wliat will be the distance 
betwoea {d] lens and print (if lens and plate ? 

If we make the image 3 Ina. long on the plate, the value of 
n will dearly be 15 -j- 3 = 5. One of the distances (F|l w^ill 
^ -I- i)/ ^ (5 + 4i “ ^ 4t The other, F,, 

is Fjfi » ^ latter Is obviously the esmetn 

5 

extension requinedp the former Uie distance from the object 
being copied to the lens. 

The liame calcubition holds for the operation of enkirgmif 
3 din meters, and the same results will be obtalnfid. In this 
case tiic longer distance will be between lens and bromide 
paper. A table of conjugate iod will be found in the artick 
on EliLARGIh'C 

CanstaDt Deosity Rnclos, Law of. This deduced 

by Hurterand Dxifhckl in 1^90 from their c:^ri mental results, 
atatea that the ratios of the densities of different parts of on 
exposed film or plate cannot be altered by vaiying the time of 
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GD£k«tiin|A^ TalJlc of Contr^flt 

dev-^lopnicnt. Tliis s^tnoiints to S^yinj? that the relative 
densities of dilTercnt jiarts of a negatfvi:, and hectic the 
read^riEig of is unalt^-mbly diidcm^iiiKl once the expo^me 
is fniidoK nod that change in develop aient'ti me can do no 
more than vary the o^-ernJ I contrast. (Sec Sensitomih-hvJ, 

This law, however, doca not apply where dilTcrently exposed 
parts of lljc negative receive different devdopment, as when 
devdoping by a two-biltli method. 

OonstHnlSt Table of. See Calcui^ations a«d Co^^sTAsrs, 

GdntuErt, OptlcoL Any two substances bfought into close 
union one with the other so as to absolutely join, and inade to 
pre^nt but ihroo histead of four surfAccs, are s^ud to be in 
opticaJ contact- A famlLLar example is the common mirror, 
where the amalgam and glass are in optic«il contact. 

Contact Pi-lnildfi. Printing processes in which the sensi¬ 
tive paper, such os RQ_P., bnomide or gasfighl fxipcr. exposed 
in contact with the negative in a prinlmg frame—not by tJic 
imaf;e being pnjjected on to its surface, as in eiilarj^ing. 

CciltEtlx SpaoT. Sec MIMATUHX CAJklEiRAS. 

Cdnirustt |n geiicrnih the degree oldtfTptentiation between 
different tones, A negative is said to liavc high con I ms t if tones 
but slightly difTerent in the original subjeert show' marked differ¬ 
ences in tlic negative?. Used in this sense, the term rtiilly 
refer? to the gainina to which the negative has been developed 
(see SKSSTTPMiiTkv). 

If the overaJl range of dcnsiti-es in a negative or print is 
Ikigh, it may again be $aid to be of bigh coub'ast, even though 
the contrast may be due entirely ^ the subject and may 
not have been accentuate in the photographic process. From 
poii]l of vtciiv of the iinal result, contrast is most important 
in its latter sense, which is in consequence the seuse in which 
it 15 most used by practicra photographers. 

Thu contrast of a oegative may be expressed numerically by 
the ratio of tire opacities of the lightest and deiuc^i deposit 
which are required Id print. In an average negative the 
Shacows may pass perhaps twenty times aa much light o-S 
the fughhghrs ’ clearly tire hgure 20 adequately cKpre^ the 
con of that negat 1 ve. I n place of the ratio of the opaci t ses* 
the difference between Ure extreme fEensiUes is ofiun usedn 
,-Vs density is cxpresserl in logarithmic unit^, this simply 
mean^ that in tlie co^ Just mentioned the contrast w'ould be 
quoted as J ■ 5* this being tire logarithm of 20i 
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Conirtifli 


Ccintnifil 


In practice tUc contrast of the nei;ativc is eon trolled by 
tlevetopniert \ though it can aiso bo conlrollcd to some extent 
by exp>surt% this inevitably leads to lalsLTicaHonoi tODC-viUucs, 
IntensificatioD and reducHon (ly.n.) oflor means of Eittcring the 
contrast nf a finished negative, but these processes lost ranch 
of tlieir one-time Importance when pafjer in various grades of 
contrast (see Contrast CwapesK became universally a %'nilabk. 

Cunt rest FlltcTk Colour filter ehosc:n to give a sharp 
contrast between objects of two nUfferent colours, iircspettive 
of the theoretical correctnc^ or otherwise of the rendering, 
la photographings for example, red tiowers against grpcn 
leaves, it might so happen liiat the depth of lint \\^ the $anie 
for both. 50 that 11 correcUy nmdened into monochrome the 
two would be bm^cly distmguisKable. Through a red filter 
tile flowers, and through a greun one the leavt^s^ would come 
out much the lighter of the two. (See FlLTitR : nlso 

Ob}^cts under Corvj?iC, Sec also Mui^igradf, under 
BnoMiPE Pai^kh.) 

Ctvarrast Grades. iVactically all development papers 
fgaslight^ bromide, or chlorobronude) are obtainabb in 
dilfcrent grades characteriaefl by names such as '* vigorous," 
■'normal/' "soft,"' and Ihe like. Often os many as six 
grades are ofered. A series of prints, each on a ilifTerenl 
gnub of paper, w'oukl show incrMaingly eonttualy results as 
the paper udsd was changed from “ soft " towards " vigorous/' 
A negative of any degree o-f contrast, so long as it is not un- 
neosonabty fugh qr tow, will give a print of correct contrast i( 
ihc grade of paper is suitably chosern 

Tile wude range of grades avaiiabJe in modern papers is 
iUustrntcd by the lollowing approximate figuresn which reler 
to the six iliilerenL gradeft in which one maker offers bromide 
inaper. The contrast^range of etich paper is hero espressed as 
the ratio be I wee IS an exjiosurp long enough to give a grey so dark 
it can barely be distinguished from lull binck, and that ret|uifed 
I0gi> et]ie lightest linl thatoau bcdi^ttnguishEMJ from white. 


Grade 

A (softest] 


* 

* 

, 1 

6o 

i 1 

B . 


- 

- 


35 


G . 

. 

. 

. 


^5 


D . 




1 

^5 


E . 

. 

* 


1 

lO 


f- (LanJcslI 


■■ 



7 
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ConvflrtJble Lca& 


Copying 

In stiiib A series* grades C Htid D, or even D anij E, would 
probably be those itiost used by llie ^Ifii-ature worker, who 
Ik^bituiiiL)' makes soft neg^iiv^ as a resutt of the need to avoid 
grain^ while tlie Largocaraera user would in most cases use 
grade B, 

Silver printlog-out papers liave a range of about t ; 6 q, 
carbon paper a range of About i : while for the pJatinuoi 

process (and pi^umAbly other processes based on tlioscrm rising 
propertieSi ot iron salts) a vprj' contrastv negiitive ot range 
about ] : loo required. 

[Swl Also F^I^RS, th:OTOOi4Al'itIC* TeSTJ^VC ot I 

Convertible l^ns. A letis the single components of wludi 
are capable of being iiacd alone aSi long-focus Icn^ having 
a oarfower angle of vtcw than the complete lens used ae a 
whole. 


Convcjt, Convexo^ConiTex, or Convexo-Concave Lena^ 
See Lens, 

Copper Sulphare fFr., Sul/aii Cifivre. or Viihot bUti ; 
Ital,, ^ulfaiQ di ramt; Ger,. Kup/mut/at, or Kup/^rviirM} 
CnSO|, 5H|0 = Sj^nyms: Cupric SulphatCn Blue 

Copperas* Blue VitrioL This is made by roasting copper 
pyrites with free access of air, lutiviation o( Uw mass with 
water, evaparAtiog. and crystAlIi&ing, It occurs in beautiful 
blue cty^s, some of vciy* large siie. Copper sulphate is 
used lo the ^pper toning bath and in the prepaJAtion of 
bLmchem for IntenBification, toning, and the bromod proce^. 
Solubility: loo parts of water at 59* F. disaDlvi- xq 7 oarts 
of the cry^atals* 

Copper Toning* SccToning, 

Capying. Term applied to the duplication^ hy pbotognipliic 
m!!aii5. of any photograph, sketch, painting, or drawing The 
original is photographed by means of the camera in the 
ordinary way, n^ng if necirsan' a plate or film of special type 
and prints are made by contact or enlargement from th^e 
resulting negative. Though a plate camera ia iilmost uni¬ 
versally used, methods and materints depend to some extent 
on the nature of the original: the subject is therefore divided 
into sections. 


Biii£k and White Copyings 

to eopj-ing fl line drawing or engrai jiig. far which blank 
white and solid black are the only two tones required a 
process orsiniilftTljr-namcd plate ia required, io conjnnction. 




Copying 

in most c?iflea* with a heavily wtrainc^ dcvoiopcf, usually 
hydroquiDOiac-cnii^c. Since, to £JI tha plate, tlio object 
mumt be ncar^ a camera witli long extension must be used ; 
sdtematively^ a supplementary lens can be used for 

focusing^ Should the paper show grain the subject mu!it be 
so lighted that it is invi^blB, whkh can uf^aUy be done by 
using u full frontal lighting, or by ev^o aJI-round iLlumJaadoti 
!5uch as can be had out-ol-dootB. A ^mple box reflector, on the 
lines qI that shown in F|g. i. is a great conveiucnce for artjficki 



fiflu a- 

light work, as it avoids ail danger of dinx^t light reaching the 
lens. 

Often some support is needed to heep the page of a book or a 
print flat; this support may be a piece of wood to which the 
onginal l 5 pinned, or, if pins are inadniissibEc, to which it 
may be held by rubber bands. Alternativdy; it inav be 
copied through a sEieet of giKjd rjuality glass against which its 
face is prerssed. 

For fairly close-up copying, allowance tonst bo made in 
exposure for Iho extra extension of the camera [see Exposure). 
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CfijiyJnfi 

A stop coTnnioDly ustcl to casura sharp delinitian, 

though as tlie object ms flat, and ia (or sliould be) patiUkl with 
the plate, no depth of Ibcua is wantcil^ atid stopping-down 
ehouid be titincce^ary'. A set of exposure tables will be 
found at the end of this article. 

For Invelopmerit a Iseavily-ircsjtrniiiccl developer is generally 
preferred (see Hydro^uinonf.^ in artieJe DjsvKLOPMChrf), The 
ttiain point is to retain clear ghm In the lines reprii^nting the 
blacks of the origiiml, while at the game time developing 
the fhu-k iMrt rep resen ting the pa|>er to rlie h Egbert possible 
density. Coirect cxpo^rc is required to combine these two, 
though much can be done after development by cutting " or 
reducing tlie plate in strong Farmer's reducer (see Rilductio^) 
to clear the lines^ and then intecisifying by one of the mote 
drastic methods (see iN^tfiSsls'iCATioji.) 

Cofiying PhaiegwapAs. 

The procedure Is much the same as in line copyings except 
that a pLife of less tendency to cotltnwt is uscrl in conjunction 
with a normal developer. An "ordinary" or " lial/-tonc " 
plate, which will usually Imve a speed of jo to lOo H. & D,, is 
miMt snitablo- I>evelopment Bhould be so controlled as to 
give n negative compa^bJc in appearance uith that which 
might liavu Iwren expected if the exposure hiul iwn made on 
the origiiiaf subject inste^ir] ol on a photograph of it. 

S'0d€d Photographs. Fitiir clean Ihe print by rTihlnng it 
gently but firmly with a toft oJ dry cot ton ^ wool to remove 
the siifface dirt ih^it Jt is suie to have collected. Lighting 
should be as For line copying ; m culdition to any grain the 
paper may ha%^e, the surface is likely to bo covereil ^vith 
minute cracks which must not fyo allowed to show, Focusiiig 
can lio made easier by pinning o strip of printetl matter across 
the face of iho photograph being copi&l, but do not forget 
to reniovc it before exposing. 

Faded prints fall roughly into two categories. Those in 
which the image itself has partly ladtxl away, leaving lu^ually 
a pale yellow coloration to replace the origiiipal black; brown* 
or purple image, are photographed either through a d«p 
blue filter, or more simply + on a tlon-coiour-sctisitivt plate 
which wiU regpond to practically nothing but blue light. In 
this ivay the yellowed image photographs at nsai |y its nriginal 
strengtli. If* ho^vever, the im.ige is moro or less intett* but 
the paper support has yelfowed, a slow orthochromatic or 
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pbte sTiould he u?^d in c<>njiifaction wltli :i d«rp 
nr artinpe, filter. The vcllowed ivliitcs will iheti 
phr>tQgrnph as white* 

Cofryiw^ 

For all work of this type sJuw paiiclirDtiiatie plates urc 
(Jptrable, fur by suitobte chuke of filter llioy can be niade lo 
gi'^e almnsL any Teault, true of fal^;* that may I>b n^uirer], 
Cf the pdourB are to be rendererl with the same relative 
luminosity ilmt they preseni to the eve, the filter made foi 
" full comectLca” with the p^irtkutar'plates used should be 
chosen, liut it may Imppen that in the original a grwn and 
a ml of equal vLsiiaJ lumingtsity come together j although 
completely distinct to the e%'ef they will merge into one 
another if currectfy represented in monodironw. Uv the 
use of a filler cither rolder or greener th-in that recommended 
for "full correction/’ either the red or the green, as desired, 
may he made to photograph a.'i the Jightet of the two! 
Jinom^uMS help in choo^ng a filter for such diffictiU work as 
this may fic had from a viewing Ulter t74\J which show's the 
Subject more ot Icsfi completely in raonochnonie as It will 
aprw ir, with any chosen filter, m the finished prim. 

For Eill coIdurhI objects, and for oiNpaintings in particular, 
the litLsi ligtii is daylight, fn copying olbpa in tings the 
quMtion of lighting is p^r+icnbrly important^ aa a side light 
Will shoiv up the brnsh-marks very’ clearly, \V hik for technical 
artist may desire to sec the bru.^h-ntarks, for 
ordinary purposca a reproduction from wduch they iiavc bwn 
as Jar as possible eliminated will always be preferred. 

Ct^nrriii 

If distortion ii to be avoided, plate and qriginal must be 
strictly pandk]. Where the originaJ ia rectanguLir and has 
litll-mArked edges* pamltellsm is ensured when all four edges 
of the image arc parallel to the «lge of Uic plnle. Tf tiie edges 
nre not available as a guidc-^, for esaniple, if part only of 
the urigliiLil is to be iucludod—par.iElelisTii must be checked 
by measurement. With the itoage cctitred on the focusing 
screen, the centres of all four sides of the camera-back should 
l>e equidistant irom corresponding points on the original, 
A pii'ce nf ofilinarv siring may be used for measuTefnent, 
ff mucb copying ls lo be dune, u copying-bench, const^ung of 
an easel for originals mouuteri on a bed along which slides a 
carrier for the camera, will save an enormous amount of time 
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irt setting-lip. A simple arrangetELent af this kind, with ruled 
Unes iis ii guide to paialldianiH is shown id Fig. i. 

A iripaJ ii the ivomt possiblB support for tlic cafucnip us 
every movement to Or from the original mukes relovcUif^g 
neces^i^yp ^d in doing this the distance Is upset ^oiu. A 
studio-stand, or u tripod stood on a bisard so that it can be 
moved abejut bodily»is ehorniQusLy easier to handle. 

Tile baseboard and upright ol a vertical enlarger form an 
ideal copying'Stand IT the camera can. be attached to the 
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sliding arm In place ot the projector^hcad of the enlarger. 
Alternatively, the eiUarger itself may bo used (In the dark 
room only) as a copying cattiera, the plate being put in the 
negativie-can-ier nrtd the original pinned to the ea^K The orig* 
inal Is framed in the rectangle of ligM pmjected when the 
negative'camor is empty; a negative ig then inserted and 
the image is focused on a piece of white paper laid acro^ the 
onginuL Check again for framing {focusing will have altered 
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Cap>Hcig On Vllcuofllin 

the of the fmiiie)^ switch ofi enUirgcr light, put a plnie in 
the «egiitivc-<^firrier, swathe the slot in which tiae carrier moves 
with vdvtt or other opaque cloth, and illnininate ti^c origiiml 
for the time required for the exposure. 

Microfilm Cof^ittg 

For the recording of documciits, whether wTitten or printed, 
it is now qult«j uso^ to employ a miniature cameni of the type 
using cloe him, particularly when a large number of 

documents liavt to be copied nt one time. The extra ratige of 
focusing required is provided either by supplemental^' leiuies 
or hy extension tubes intexpcKied between the body of the 
camera and the lens, and accuracy ot focu^ng is ensured by 
referenoe to tables provided by the maker of the apparatus. 
More elaborate equipment allowmg visual focusing on a screen 
ii often preferred by Uiose ^vho have much work of this 
characleT to do. 

On 35‘mm. him tbnre £tandafd arrangeTnents of the subject 
are recognised; one page to each 24 x 36 mm, (" Lcica- 
size '"} frame, tme page to a frame xS x ^24 mm. (or, in the case 
of a book, a complete opening on a ^4 x 36 mm, fnime)p or 
two pages (an opening) to each iS x 24 mm- frauie. Choice 
among these depends on the size of the pages being copied^ 
the size of the ty^ or writing, and the resolving power of the 
film in use, as well as upon the perfection of ncproductiQn 
requited. 

Films sold for general photography am not raaJly suitable 
for any typo of micro-copjdng, though if exposures must be 
kept -ShortI, or if no alternative Is available, an extra fine grain 
panchromaBc film may be pressed into service. The degree 
of reduction, how'ever, must be kept moderate, as tise re¬ 
solving power of such films is not high. 

Where colour-rendering ia unimportant and economy must 
bn studied^ positiva film, as i^td for making positive copies 
[for projection) from professional cine-negattv^, makes a very 
satisfacto^' matcriai. lo copying printed raatterp the degree 
of reduction should be fiuch chit, on the negative, there am 
not more tbna 90 linea of typo per inch. At this reduction, a 
complete opening [two pages) of tliis book would mcuisupe 13^5 
X 19^'4 mm. and could comfortably be accomodated 00 an 
tS X mtm frame, A siimller ratio of retluction will give 
mofe satisfactory' results. 

For the finest rescintibn, and for all coloured objects, one 
of the slow paachromatfe films specially designed for the work 
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filkOuUi be uasti {E g., |]fpr4 Micrni-Neg; Kodmk Mierofile) 
\Vith this type of ftini piintetl matter may be re|jroduMd at up 
to &l>out iSu Unca of typo per inch, and at this r&luctson four 
complete oj^ninga (S paifcs) of tliia book could be included on a 
cinc-Hize frame (iB X mni.), or i6 pages on a Lcica-siic 
irame. 

It win be obsePK^ed tliat in copying any but large pag«^, the 
juajcimnm decree of reduction cannot even be approached 
unless n titimber of jmgcft can be spread out so as; tt> Imj included 
on one nc?t,’aiive. bor copying small boohj. therefore, la mm. 
film (fraEne siEO 7 5 X 10-y mm.) is olten us<stl professionaJly 
An Amateur duo camera, if capable of cKpositig frame by 
frame, luny also be used. Each frame would just barely take 
a complete oijcnmg of this bo<ik, or wyuld yield a vnry perfect 
negative ol a single piige. 

It is oftei^ stated tl^t niiniatnre camera lenses give their 
IiMt dermition at about//6 j, and that, as no depth of focus 
is required wJicn copying, they should not be 3topt>«?<l down to 
sinaJl4^r apertures^ This arguEnent is rallaciaus ; best 
definition may be given at //d 3 fn 0/ (ha field, bnt 

down almost aJ^^nys improves marginal 
denoition^ It Is usually Jound best to stop doTi^Ti to ffji or 
fli 6 , Init expcrimciil the p^irticular lens to l>e used must 
settle the best stop in any individual case. 

ILxposurc in diacumeiit copying alioufd be such that the 
Jinea arc practically ejeat, ami development should not be too 
prolonged, or dermition will suGcr. A correctly-developed 
negative ynll Tiot give a print in full black and white on any 
but a decidedly cotilrasty p.iper, Anv attempt to irnimte the 
traditiEjnaJ large-can^cni negative, wtlli clear linos and com¬ 
pletely opaque whiles,” will lead to very noticeable loss of 
sharpntsa. The developer, and the development time, ahouid 
be as recommended by the maker of the film in use. Fine-grain 
cles^clopcns are generally not nccfled^ owing to the very Gne 
grain of the film itself, but they may be helpful occasionaJJv 
when I lie degree of reduction is extreme. 

Prints are not usually made from microfilm negatives; instead 
ihe liegatives themselves or sometimes contact positives on 
35 mm. film—are read In a special maj^nifying viewer. 

For large-scale commercial work special equipment and 
^eras such as the R^ordak (Kodak Ltd.), hai^a beep jri- 
trodiiced, and save much time where a large number of paces 
have to be copied. * “ 

See alscj AtftCRApji. 
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For further defcaiK see Docutn^ by H. W. 

Greenwood (FocaJ PtWB.) 

E^eposum in Copying. 

Aft already indicated, expo^rea 'm copying, eapedlally in 
line work, arc much more cfitical than in ordinary general 
photography, oiving to the much higher gamma {contrast} 
to which development is carried. Work should therefore bo 
done by artihcial light, wdiich is much more constant than 
daylight, and wherever possible a trial exposure shoidd bo 
made, Tlie following tables, adapted from TAtf lifctd Manual 
qf Phofograpky, give a very close estimate of the exposure 
Likely to be needed in any gi%'efi case. 


Taui^ 1 * KMULSION SPEEDS 
St^hnner Spfui Factor 

2 ^^ o 

19 ^ 6 

l6" 5 

tj* 12 

io“ 15 

Tauls IL DfSTANCE OF LAMPS FROil COPY 

Distftnct Factor 

1 it o 

3 ft. 3 

art 5 

4 Tt. 6 

It is assumed tl^t the lamps are in efhdent reflectors. 


Tahlh 111. 

WATTAGE OF TwVh 

IFrtir^. 

Factor 

4,000 

0 

a.ooo 

3 

l.ODO 

6 

500 

9 

250 

13 

lij 

15 

Go 

18 

3C» 

It 


One pbotodood is ef^uivaient to a oSoo xvatt lamp (Factor f}. 
Factor for two photoCbods^ 

r6t 




CopjijaA i £:qKi«ar«il 

urns APERTURE 

Facior 
a 

3 
6 

9 
12 
15 

Tabi^ V. SCALE OF REPRODUCTION 


RfductiOK Fof/or 

To i or less o 

To I 3 

FulJ sijec 6 

tabij^ \t. type of subject 

Subjtci Factor 

Black Line drawings on white 
paper: printed matter o 

Matt or semi-nuLtt prints ; pendJ 
or mk sketches 6 

Contrast^' glossy hromidie prints ; 
black photogravure prints g 


EXPOSURES 

£xpctur§ 

iVmc. 

* see. 

^ ssc. 

I sec. 

1 sec. 

2 ms. 

4 secs, 

8 secs. 
16 secs. 
3^ secs. 
64 secs. 


Table VII. 

Total of Faciors 

H 

27 

30 
J 3 
36 

4 ^ 

45 

<8 

31 


Tasii-e IV. 
Slop 
// 5-6 

m 

fill 

/!i6 

//ai 


To dotenmno tho expasare. pick out from mch of Tables 1 
to VI inclusive the factor eorrespoDdlpg to the conditions of 
v«'ork, odd them together, and htid from Table VII tbe ex- 
poflure c o neq?onding to the total of the six factors. 
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Copyright 


Under the Copyright Act of igii, the copy¬ 
right Ld a photograph hdong^s to the person on whose initiative 
the photoginph ^tis taken, formally this tueana the photo¬ 
grapher himsell, but a professional portrait photographer 
takiiag a portrait on the request of a sitter, and in expectation 
of payment, is co-nsideied to be acting aa the ecapJoy^ of the 
Bitter, to whom the copyright consequently belongs. By Long 
trade enstoro. however^ the negative itself ia the proper^ ol 
the photograpbeTp though he may only use it as the enstomer 
may direct. 

If, however, a photographer, prolessional or amateur, takes 
a portrait on his own initiative, with no expectation that ttte 
sitter will him for it, then both copyright and negative 
belong to Mm,, and he may do as he Ukes both^ provided 
that it ia not to the disadvantage of the sitter. 

SimUar considerations apply to the press photographer; 
copyright in. photographs taken in the course of his employment 
belongs to his employer. 

It is important to note that copyright is in the photograph, 
not in the Ktibjcct It is infiingement ol cop^Tight to copy 
Bomeone ebe^s photograph, but perfectly legal to make, on the 
original subject, an exposure from the same viewpoint, even 
if this produces a photo^ph virtually indistinguishable from 
an already copyright print. 

No foimaiitiea have to be compbed wltb to Becure copyright; 
it exists automatically in every photograph, and lasts for hfty 
years from the niakiiig of the negative. The autlior of & 
photograph may assign the copyright to another person, but 
such as^goment must be In writing. The copyright then 
reraains the property of the new owner until twcnl^-rive yraja 
after the death of the author ; it then reverts to the authar'a 
legal persoiial reprcflcntatives. 

Inlringement of copyright consists in produci^ or re- 
produdng a work, or any part of it, m any form. It is equally 
infringement to seU, hire, or exhibit infringing copies by way 
of trade or so ae to prejudice the owner of the copyright; or 
import theiu fot sale or hire. 

An infiingEU' is exempted from liability lo pay darnages^ 
etc., U, in defending any action, he proves that he was not 
aware that there was copyright in the infringed work and. bad 
no reosortable ground for suspecting the tact. 

Photographers can obtain civil remedies (damages, in¬ 
junctions, eLcLj for tnlringcmcnt of cop>Tight, or, wbeio 
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inMiigement is showTJ to have been dwv knowingfjr, sunitiiary 
remedies {ftnes and against the fniringp. 

Infringing copies may be prevented from imp>ortntion into 
tbe United Kingdom by notice to the Costoma f^mmissionci^. 

Copyright photographs made before J uly ist, ipJi* obtain 
cop>Tight as defined by the 1911 Act, Its term is that {fifty 
yearn) provided by the 1911 Act. rcokoning from the date of 
first pnoducLioa. 

Under ■■ l^otographs are induiJed photo-Uthographs and 
all prints made by any process analo^us to photography. 

hU^HaUonal CiffiytishL Copimght is granted in practic^y 
all civilised coniitrics. with the exception of Holland, which 
at the present time has no copytight laws. Certain countries 
of the world have formed themselves into an Intcraatjonal 
Copyright Union. ^ that the crvatiDu of copyright in one of 
these cotmlries antomatjcally gives copyright protection Ln 
all the other countries of the Union, according to the copyright 
law of each particular coimtry and not necessarily that of 
Great Brilain. The countries forming tlie Union agreed to 
this at a convention at Bcflin in 1908, The ftiHowiiig am the 
connlrtea in winch LntemntiQfial copyright obtains:—Great 
Britain. France, Germany. Belgium/ Italy, Denmark* Spain. 
Sweden, Switierlinsdi Norway. Portugal. Japan. Luxembourg, 
Hayti, Liberia, ^tonaco, and Tunis. Notable absentees from 
the Intemation^ Copyright Union are the United States 
and BuJiSla, hut is is quite possible for non-American owners 
of copyright to obtain protection in the United States by 
separate registration* and the same applies to a certain extent 
to other countries not in tlie Union. 

The full text of the Berlin Convention in I-recich and EiigUah^ 
rehilLng to international cop>right law can be obtained from 
Messrs. Wymaii & Co., Fetter L^nc, E-C- 

Ccirka. Corks are ol considemhk importance to phato- 
grapberB. as upon them frwfuenily depends the keeping 
qualities and stability of chemicals in everyday use, l^^rfectly 
sound corks should always be u$cd Jor botlles containing 
liquids or any chemical liable to deterioratimi by estpo^ore 
to air. Rubber burigfi are preferable for any strongly alkaline 
solution {including si^um sulphide) and for bottles containing 
mixed developers^ 

An ordinary cork, though watertight, is not always airtight, 
but it can tc made airtight by soaking it in melted paraSn 
wax. The wax should be hot, and the cork pushed below the 
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Coupled 

flqrfaci? with a piece of wood. The heat dnvc!i some of the air 
out of the corkj so that when U cools some wilx is sucked into 
the pores, Ordiiiai^' caiidle-ecids melted iti a jam-iiot will serve. 

Many cbeznicals for photographers arc supplied in bottles 
with thin flat-topped corks cut on a Jcvel wUh the bottle¬ 
neck top, so that thero is nothing to get hold of. The usual 
procedure hi to dig the cork out with the point oE a pair of 
3CLSS0TS. This usually damages and not seldom spoils the 
cork. If one cxcroiscs a little iKiUeace^ ihe cork can bo 
rerrtovpd withoul harming Lt. by insertiiig the point of a broad 
knife-blade between the cork and neck and raising the cork a 
trifle, then, shifting the pouit, repeating, and so on, working 
round the cork^ It this fails, then use a fine bradawl pushed 
into the cork from the top edge towards the opposite lower 
edge, but do noi let tlie tool go right through the cork. 

Having got such a flat thin cork out, then insert oiiu or two 
Jayers qf wasted tissue paper between the cork aniJ bottle 
before inserting, and leave a fringe (about an inch wide) of 
jiapcr all roundr Thia will form a kind of handle, ind enable 
the cork to be removed with ease at any rnture time, it the 
cork is large, a couple of leagtJis of thiii but s^ng cord can 
be tied round Llie cork, forming a loop to pull it out with. 

Coupled Rangefinder^ A rangefinder the tweehan* 

ism of w'bkh is linked up with the focusing adjustment of the 
camera In such a way that the action of finding the distance 
of an abject also incases the camera upon that object. 

Cover GlnsSi The name given to the piece of plain glass 
placed over the fiJm side of a Umtera slide, and hound up with 
it to prolect It from scratches, etc. Also the piwe of pialu 
thin glass used as a cover for tbo object on a microsco[>e slide, 
tSee Lantern Sude.) 

Covering Pow'cr^ See Fidd 0 / a under Lens. 

Cracked Ne^aclvo, See Broken NEGATIVES. 

Critical Angle. When light passes from a dea^ tiie<lium 
to a rare medium under an increasiug angle with the perpea- 
dJcular^ an angle will be reached at whkh the refracted ray 
should make an angle of go* with the normal. This ‘is called 
the cridcal angle^ past which internal or total reflection sets im 

Crossed Nodes. Nodes (see Lens) so disposed that the 
node oi adinlsslon is nearct to tlie image than is the node of 
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e33il5siQn. Tl]c hckI^I space is then and is indudi:d 

both in iha abject-leas ^tafic« and in the Len^-image Uistaace^ 

Crass Frants A sidewAys sliding movoment ol the lens is 
provided on many cameras which have td be turned on tlicir 
side for horiiontiiL pictures. In tins position the movement 
serves as a lidnie front {q.vJi, for whkh purpose it is provided. 


Crystal VarnJsti^ Tliis i 5 $pecmUy designed for vamlshlog 
lantern slides and tnm&parenciea. and is inado by dissolving 
I part of gnm datnmar in 18 parts of bcnreno. 

Another formula for crystal varnish is 

Cnnada balsam .... - 5 parts 

Shellar (yellow) ^ . + . !6o 

Sandiimc » . ^ ^ , 170 

Alcohol ...... 1,000 p^ 


Cryscaleum. An (dd form of coloured photograph pre* 
pared by trartsfeiTiiig an fdbnmea print to glassp usually 
convex in sbape^ robbing ofl the paper support, and coicniing 
the back nt the print. In the days of albijmeii printing 
cryfituleumj were very popular, nnd some few may even now 
survive. With mcxierii liadiitiea a result of this type coold 
probiibly best be made by using transfemtype or simUar 
paper and transferring "the image to glass, subsequently 
colQuring it as desired. The originaJ pictnrq stippHes all the 
fine shading, and anyi>ne with the least knowledge of mixing 
nnd Applying colours should be able to obtain very pleasing 
results. 

Cubic OntLmetra. A metric liquid mensure, now legally 
replaced by the practically identical nuliilitTv, wliEch is one 
tiwusandth part of a litre. The equL^^eut of either in British 
meaiurea is 16^ mininis^ or about orie-ttvdzity-eight}i of a 
fluid ounce. (Soe WsiGHTS and Measures.} 


Curvature of Fields When the image of a flat object, 
though sharp, falls on a curved surhuce, the lens is said to 
suffer from curvature of field. In most cases the sharp image 
ia saucer-shaped in form, so that to get the edges of the picture 
sharp Isss camera extension is required than to focus the 
centre. By focusing between the protloiis found best for 
central and maigimil definition respectively, and then stopping 
down sulFidcntly to give the required sharpness at centre and 
edges^ the best result that can t>e had from a lens with curved 
field LS obtained. (See also Lssfs.) 

rfih 


Curvilinear Dlstortloa 


CyBJioTypfl 


Curvilinear Piawrtloa^ S« Pistortjok* 

Cut FUm. A fcirm of filiti that la used, in a plate eaniera^ 
as an alternative to plates. Hie cellnloid Is touch ^i^nter 
than that used for mil or ^ck liims, and cut dUns are mid, 
packed much like plates^ in all the standaid siEes in which 
plAtes arc made. To bring the thickness up to that of a glass 
plate, it common practice to back up each hliD with a piece 
oi black card before putting tt into the dark slide, or, bett^^r, 
tc nso ^ art'him sheath. 

GyenJne {Fr., Cyttnine, or 0 Uu di quinolHnff ; ItaL^ Cianina: 
Get., C;yeiiiiv, or Synonyms : Cyanine, Cyanbt 

Iodide^ Quinolin (orChinolm) Blue. C„H„NJ = 525 - 

Earliest kmiiwii member of the cla^ of c^^aiune dyes, a very 
number of which have now been synthesized. The great 
majority of dyea u«d lor srntitiidng emuUions to vaiions 
colours (see ConovRSJe^siTivi; Emulsions) belong to thn 
cyanine class. Their chemistry is highly complex; for a 
suminaiy and bibliography oJ it see Chap. XXIV at TA^ 
TAffffj e/ fht Ph^ographi^ ProciM^ by C. E. K. ^le^. 

Cyaooiype^ Synonyma : Negative Cyanot^^pe, Ferropius^ 
iiate. or Blue Process, A pnoresa invented in 184Z by Sir 
John HcrscheL It is called negative cyanotype iM^uSe it 
produces copies of engineers' or arrhitects' pli^ with white 
ilne$ on a blue ground, the action] being the reduction of a 
ferric salt by light to the ferrous state, followed by the pre¬ 
cipitation of Turnbull's blue by the action of potassium 
fertityanide. 

The formula below, though giving a slower pajicf than 
that used by engineers, yield excelleiit copies of dravrings; 
in addition, paper sensitised as described is capable of yielding 
very presentable half-tone prints from any fairly contrasty 
photographic negative. The two give prints of nearly identical 
characteristics in most respects. 

A. Ifetajiis. fcjrricyanidc . ■ » 7 ° (8 gma.) 

Ferric aminoninjii citrate ^#ew) . 1^8 ,, (J8 gms -1 

Water to i - . ^ + 3 oaa, (jooc.c.) 

Fotass. fcrricywde , , ,44 grs, (5 gms.l 

Fcnic ammooi 11m citrate (frroum) . 83 (^„5gutx^) 

WatcJ-to H ^ * K . 3 ozs« (100 c.c.) 

B gives shgbUy more contnuity prints than A, hut paper 
prepared from the latter prints much more rapidly and yidda 
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a braglitfr hlup. Either solution should be freshly prep:irt<l, 
nnd sbotilii be quite I^jctrH contr^tst can be obtaJned by 

Hillling a small amount ol pota^ium blckrmmate to cithei' 
formula 

The sensitising solu ttou is spread over wcdl-sl?cd paper i^ith « 
pad or brush, working in one direction^ and then aerqss to 
even the marks ont, The paper is then huitg up to dry^ and 
appears of a gteesiisb-yeUow colour ■ and ¥^here the light acts 
on It it turns blue, After expotsure it is merely washed in 
water, w^hen the image becomes bright blue+ and the gtoufid, or 
nn^in^posed portion, sJiould remain quile white. The last 
wash-water should contain a few drops of hydrochloric acid* 

O ve r-p rin ted proofs may be reduced, adter thoroughly washing, 
by being dipped in a weak solution of amniQiua or a l per cent- 
solutioa of s^uiit carbonate, well wi:^hing, and tlieu dipping 
mto weak hydrochloric or acetic acid and well wo-Shing. U ndcr- 
printed proofs may be lutertsided by itamer^ion in a soltition of 
ferric chloride, nitrate^ or sulphate, parts to t,o0o parts of 
water, till the im:^;^ appears darker in colour, and then well 
washing. Correotiona, or tal^g out spots, etc,, can be effected 
by touching the dry prints with a 4 per cent, solution of |Jotas- 
aiura oxaldlte, wltli which also titles may lie written ; and if red 
stniUne ink be added to thi^ above, or 4 parts of oxalate be 
dissolved in loo parts of the red ink, die title will appear red 
on the blue ground, 

Pofiri'ee Cyanc^ypt, <?r P^ihi's Pmeejis 

This process, which is only suitable for line results, depends, 
like the lost, on the reduction of a ferric to the ferrous salt state 
by the action of light. In this process, however, a ferro- 
cyanide, which gives lYussian blue by combining with tlte 
unchanged ferric ^aJt, is m'mxJ os developer. ExposW under a 
line drawing, the image given is uf blue lines on a white or 
nearly white ground. 

Pj^righLlU m tS8j gave good vi^orking formul* for this 
process:— 


I. 

Cum arubic - 
Water 


■20 parts, 
100 ,, 

ll. 

Ferric ammaniuin citrate 
Waiur 


* 50 parts 

* lOO „ 

HI 

Ferric rlkloride 

Water 

•1 

, 50 parts 

- i. 




Tile two lattor solutiof^ will kfffp ftevflrmJ wc^ka, The s&lu- 
tiqns arc nuaed in the following proportions and ^serdet 

Solution No. L , - - ^ » 20 parb;. 

No. If .. . . * . 8 I* 

No. IlL . . > 5 

Aa soon as tnti^cd this solulion m thin, then booomra ttick and 
clondy, and then clear and li<|uid agJ^in. when it is ready for 
use. *VVcll'3ized paper Is evenly coated with this solotion with 
n broad broshp and the coating evened out with another brush, 
it must be c|uickly dried in a w'antl room, and proti^tcd from 
damp and light. In printing, the image appears as yelt^ 
on a darker ground. Xlie developer is a 20 per cent, solution 
of potnssitini ferrocyanide, which should be spread over tb@ 
proof with a brood brushy care being taken that no solution 
touches the back of the paper or stains will he produced* 
Alternatively, the print tmty be floated, face down, on the 
Bolutloa. 

As soon SIS the Image appearm of a deep blue colour, tli.e print 
should be w^ell washed, and then laid in 10 per cent, hydro¬ 
chloric acid tiU the ground apprars whiter and the print 
should then be well washed and dried. 


D.A. 




^ D — 

D-A. Abbrc^-iatioii tor*' delayed action/' which see. 

DoftuemQtype, Ah oiKly process tor abtainiiig a camera 
picture H invented by DagiierrB. A ^emtitive surface of 
silver Iodide and bromide wa^ fqrmM by eitpqsing a silvered 
copper plate to tbe direct action of the balogens. Alter 
expuAurc, which was Inordipatcly protongerl, the development 
was by exposing the plate to the vapour ol metallic 

mercTiiy^ which was deposited on the plate as an amalgam of 
silver and meTCury. The unocted-upon iodido and bromide 
were then dissoLv^ by potassium cyanide or by hypo, and 
the imago toned by scl d or. (See Goto Thiosulpiute.) 
The fimt intaglio photogTavares were made by Mr. Justice 
Grove in j 840, by the electrolytic etching of the da^niemeotype 
plate. The plat^ were too shallow to give good prints. 

The ftdlest pmcdcal details of the prcx:e3s can be found in 

The History oml Practice of Photogenic Drawing/' by L. J. 
M- Daguerre, tianslafcd by Dr, J. S. Memea (London t 1839, 
Smith, Elder i GOt)- Another intorma^tive dccount of the 
process and of Daguerre s early work Is to be found in 
Tissandicr's ** History and Handbook of Photography," by 

Thompson, London, 1876 (Sampson Low ^ Co.)^ 

CUatiing avtd Copying DagutTrffoiypcs. 

As many daguerreotyi^es arc still In existence, and are 
frequently to be found in a tartii.'Shefl or otherwise damaged 
condition, the following instmctions for defining and copying 
them will be found usefulCarefully remove the daguerreo¬ 
type froiTL its frame and separate from its covenlig glaas^ and 
place face upwards in a dish of cold water. Be extremely 
careful not to touch the front of the plate^ as the alighicst 
touch will leave a permanent mark. Lift the plate by the 
oomero ant! remove the paper from the back when sulBcientiy 
soaked ; ftnse Uie plate thoroughly, and, should the w'ater be 
repelled as though the plate were greasy, flow over it a little 
methylateil Spirit. If the tarnish on the edges be blue in 
colour, Immersion in an ordinary fixing bath w^tEl remove it; 
but if any bremring is visible, make a solution of potassium 
cyanide, tea grains to the ounce^ and keep pouring this on 
udeI od till all tarnish is removed. Wash the plate thoroughly 
to free from eyani-de, and rinse well with distilled water; 
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ihtn take hold of one comer of the plate vvitli a pair o£ plf(^, 
and dry evenly from a top corner downwards ov.;r a apirif 
lamp or Bun^n burner. U any stain or deposit is left by 
unequal drying, the plate must again be rinsed distilled 
water, and dried ui same way. Tbo chief point ts not to 
toucli the plate with attyUiing but tlic liquids, or a mark will 
be made which nottiing will eradicate. To copy a daguerreo¬ 
type the best phm will be to place it inside a deep box, lined 
with velvet or black clotbi with a hole in the lid for the lens 
to peep throughp and a piece cut out of one side only to 
illtiiriiriate the plate by—sunshine is best, though the light 
from an entai^nf lantern is equally effective. In moat 
daguerreotypes the marks of the buffer are seen as flue 
honioutal lines. In copying, these should be placed vertically, 
and when in that position are barely visible. 

D. and P* An abbreviation for " Developing and Fririting '“ 
referring to the service offered by firms who undertake the 
developing and printing of negatives for amateurs^ 

Dark Cprneri. See WIDE AkglH. 

Dark-Etdom. Room used for photographic wmk, and 
which can be darkened completely when required. Complete 
exclusion of light is not essential for users of rod film If they 
posusess A developing tank of the type that caa be Ictided in 
daylight, but for users of plates, cut films, or fdni packs it L‘t 
required for traiisfeniiig the seoflitive material from the dart- 
slide or adapter to the deveSoping tank and, except in the case 
of film pocks, is also needed for loading tlic slides. Many 
tanks for roll film aJso require to be fillccl in darkness, though 
the actual development may be conducted in fuU hghi. 

A dark-ifoom of same sort, even if only a temponuily con¬ 
verted bath-room Or scullery, is an essential to tvety photo- 
gruphur who a^Itik to produce enlargements. 

^though there are niany ways of converting a bath-room 
to photographic use, the simple storage cupboard and work- 
bencli combined of Fig. i U suitable in nearly every case. 

The dark-Toom is lighted with a safe light whicli 

may take the form of a lamp or lantern iiluminatud with 
artificial light fgns, oil, electric light, etc.), and with as large 
an opening in fmut as may be, in which is held a " safclight 
screen ” designed for the sensitive material in use. These 
supplied by scvcr^ manufacterera, the usual sizes being 
7x5 ins,, iQ X 3 Ins,, and 12 x to ins., and consist of two 
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sheets of glass between which is u hiy^t of gelatine or paper 
tlyed to the tint correct for the intended piirpose. Tlii:^ 
coloured light shoutd be the only illuniinatiaii proceeding from 
the lamp ; all other openinga ^or ventilationp etc., being 
trapped. A l&mp capable of giving ted light only is not ideal; 
the modem worker gefierid Ly handles plates and hi ms in com- 
pJete daricncss, and uses his lamp only for enlarging, for which 
a bright orange^yellow or yellow-green light Is mqijired. The 
most gcnemlly useful type of lamp is that fut^ for inter¬ 
changeable safedights " 

only a limall amontit of light i^ required, and deficiency in 
blue is no drawback, bulbs for the dark-room lamp sliould be 
rated for a voltage higiict than that with which they are to be 
used. At the same time, the waltagu-rating should be higher 
than that recommended for the safeUght lh u^. The fragility 
of a low' wattage bulb is tlius avoided, and the bulb will have 
an extremely long life. 

Unless the precise degree of safety ailorded by a sale-light 
is spocified by tiie manufacturer, tlie light should always be 
testeti bc^fore a new dark-room lamp is taken into use, " (See 
Safe LIGHT, to test.] Remember that any light will cause fog 
if the sensitive material is held close enough to the lamp for a 
sufficient lime, 

Th^ dark-room should include a shelf or table on w'hich to 
develop. TJiis should be of a convenient height, to aljaw^ tba 
Operator to sit at his ease whilst developing, ft should be 
co%'ered with some nou-absorbont m;itcriaL snch aa slicet lead 
or line, and the edge of this should be turned up about a 
quarter of an inch to prevent any solution which might bo 
Spilt from munlng over. Alternatively^ the wood cnay be 
wa-ved, using a solution of parafTm wax in xylene, or may be 
covered with linoleum or American doth. A marblc-toppcd 
wash^Und also make an exodlent developing bench, but is 
ratlier readily pitted by acids. There should also be a siokn 
with a tap acid a good supply of water, Shdves should be 
placed at convenlent heights for the storing of botUes, printing 
frames, boxes, etc. Thu safety storage-box for papers showm 
in Fig. 3 is a great convenience when printing or enlarging. 
The room ami developing table should be kept ccnipulously 
clean, and after operation^ all solutions spilt and the tmysj^ 
niea*inrcs, etc., should be cleaned and put away, WatW- 

pri^ojtffg Wcfk ficnch, under BL-iicK[flG.)i 

There are m:iuy objections to the ordinary system of a 
dork-rocim door ivltli a bolt on the Inside, but when the door 
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opens directly to a folly lightsfl the iodide bolt » 

absolutely oeces^iaiy a protectiDJi to the user of the room. 

3 Indicates a sadsfEictory fonn of entrance through u 
ve^bule divided by a hajagiog ciirtaio of dark nmteriaJ. The 
curtain most closely at the top, aUo at ortc end^ and the 
inside of the vestibule should bo oistempefed dull black. 

Every dark-iDoin should be provided with an inlet for fresh 
air ftud an outlet for foul air. Fully light-trapped ^'eatHatora 
that can be inserted In holes in door, paititicn^ or wall are 
available as cooitiicrclaJ articles. If the room has a double sash 
window^ the inlet can be easily made by temponirity fixing 



a strip of wood the kngtli of the window on the framework 
under the buttaiti sash. The edges should be bevelled so as 
to make a neat fit when the lower saah is down. This will 
leave a small cavity for the entrance of fresh air between the 
glass of tlie top and lower sashes. 

An ein^llcnt way of freeing the room of foul air is to Tix into 
tilt outside w^all a lOnin. square petfoTated earthenware air- 
grate placed near the ceilltig ; but os this plan is not alwTiys 
adaptable, an altemativo plan is as follows: Cut out of tlje 
door near the top an apertiue 12 ins. long and a| ins. deep* and 
on the outside of the door, box round the opening, us j^owm in 
fig^ 4* with 1-ia. luaich-bDaxdlng or good Btnmg cardboard, 
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The SAmn prioclpk may be adapted to the trame for 
covering the window, of which one type is sketched in Kig^ 5+ 
The amingemeats there shown for the use of daylight are 
included for completeness i it is really much preferable to use 
artihEial light, on account of its fireatw constancy* 



Two suggested dark-room lay-outSp one for a pcroiajieat 
dark-rODtn and one for a temporarily converted bath-room* are 
shown overJeai in Figs. ^ and 7* The water in the bath in 
Fig. 7 is important j its presence will effective-Jy protect the 
bath aguiUBt stains from spilt chctnicnls. 

(See also Safaligiit.) 
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Dnrlt- Rqqid Cltvck . Various sp^klly-mide dt>clcs Imvt been 
put DU the niATket lor the purpose of indicating in the dim 
light of the dark-room the reqiiimi periods necessary in tame 
development^ or in counting seconds or minutes when making 
oseposures on bromide or gaslight pa|]ei^ or pbtes. It Is to 
noted that the luminous paint often used on ilie dials of 
tehee or clocks emits light enough to fog n highly sensitive 
film at short mnge. Liiminotis wriyt^watchea are better 
discarded |:>efore handling fast sensitive material. 

(See also Tiajers and Pej^dulum.) 

Dark-Room Light. See Sa^-Lioui and Dark-Room, 

Durk Slide. Thi^ is the tertti used for the holder of the 
senaitive plate or cut rdiu, and is inserted in the back of the 
camera, replacing the ground-glUi^ scrcurl. Double dark 
sHdts, Wp’hkh arc usually of wood, may be book-form, open 
like a book, one plate being placed in each side, or '' solid," in 
V'hich the two plates, with au opaque septum between, ar^ 
inserted cither from the front or through an opening at one 
end. Single slides are usually made of stampc<l tnetaJ. They 
hold one plate each, which is Insertetl by withdrawing the front 
shutter {also of thiu metal) ai^d pfadng the plate, him side up. 
iuside. It is then held timily in position by a spring clip. The 
shutters of wooden double slides are sometimes hinged, so that 
they can be folded back out of the way when the slide is in the 
camera, llse solid form in most cases is htted with pull¬ 
out shutters of thin metal. Care should always be taken 
when replacing these to insert them squarely in the opening. 
If replaced cornerv^aya, the light-trap its the top of the slide 
may be opened sufhciently to admit a streak of light and fog 
the plate. 

Daylight Spools^ Seti Fiems. 

Daylight Bnlar^id]^.^ ScO £?fLAaCE^fG. 

Decl-,. Profile u.Aed in the metric sys^tem {^4 n) to signify 
'■ one-tenth of/^ 

Dehnklou is the accurate concentration by the lens of the 
bght from a point in an object to tljc corresponding point in it^s 
image without spreading to adioceat parts. It can be 
E3cprcased numerically by a figure for the extent of this spr^d 
—i.^., the diameter of the cirtdE of confusion (r/.e.), Pr^rfection 
of derinitiou Jepenils on the design of the len.s, the accuracy of 
its m.inufacture, the nocumcy with which the Icns-to-ftlm 
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Defca* Ditpaitj' 

13 adjoateti in thti cj^mera* and itt th^ case of a lyuj 
i^arntfni. on tlit exactitude with which the film lies flat and in 
the focal plane. (See also Lens.) 

Dckn-. Prefix used in the metric aystem (jy.r,) to Eiptify 
" ten/* For exampIn, a dekagmin is lO gmnxs. 

Delayed Action. Many shutter? on modem camems. 
particuhirly those of the '' Computand " Ptoiitortypes, 
me now made with a delayed action adjustincnL When 
iheso are employed ^ the shutter ran be set tks tisital, and alter 
a lapse of a certain petrod (generally lO’ts Secs.) the shutter 
automatically opens and clo«^^ at whatever speed it has 
prevtousLy been set. By ibis means it Is possible for the 
photographer to set the shutter and then lake his place in a 
group or even in a view ao tikat he is included in the picture* 

Dhelayed action devices are alw made a4 ^separate accussoriea. 
Thc*e contain a simple dockwork meehanlsni that slowly 
depresses the plunger of the wire release, on the end of w^hich 
they are hung. 

petlquescence. The liqueriiction of a highly ^lubb j«dt 
by the abserrptiofi ot water from the atmosphere. 

Densliemeter. An instrument lor measuring the density 
of any selected part of a filin or plate. In the moft n&tial type 
the intemity ot a beam of light passing through the density 
to be measured 15 compared with that of a second beam the 
intensity of which ia contmlbble b^- means ol an iris diaphtagm 
or an optical wedge. Comparison may be vdsuai or by means 
oi photodectric celts. For dotemriuing the density of an 
image on paper, a reflection densitometer is used^ 

For a full discuosion, with Uibliogniphy, see Chap. XV11 of 
TIu TMi^ry ikt Phoi<^gmphic Process, by C. F. K. Mees. 
(Macmiilau.) 

Density * For senaitometric purposes dcusit^^ Ls defloed 03 
the logarithm of the opacity [see Sexsitqmftkv). In every¬ 
day parlanice it b common to speak of the density of the 
negative os a whole, and while the meaning of the term in this 
connection is evident enough* it is not susceptible of precise 
deEtkition. A dense negative is one of which all parts have 
high opacity ; it is the result of an exposure coosidcrably in 
excess of the minimum tonvtt expofjure. Its opposite^ a 

thin negative, is generally due to under-expoaurt, though 
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St may also be due ta urtrler-developtnetit. A contrasty 
negative is oftcfi spoki^^n oF aa ' dense : there la, hoH-evierH 
lio necessary conucctioTi betn^cen density and contntst, and 
the two should be sharply dislingiiiahtd. 

Depth of Focofl. Strictl\% means range oI movement of 
lens that U permissible btmsre image of object focused upon 
becomcfl itotic«ibly unsharp. Mom usually applied to tango 
of distances over which an object can move without becomiDg 
noticeably enshari). the focussing of the canicira being con¬ 
sidered In this sense, in which it ts understewd here^ 

synonyms are "' Depth of Field and Dep^ of Dchnition/' 

If a camera is fEJCtisetl upon some definite diatanee, objects 
a UtiU nearer or a UUtt further away wiH not be shown on the 
hlin as noticeably Le^ sharp than that actually focu^^J upon, 
but objottg nearer to the camera, or i/wA further awa>v 
will be very obviously iiinshJLrp+ The depth of ftx:ns covcm 
the range Oif dUtaoccs, more or less centred on the distance 
actually focus^a^ upan+ within wldcb definition can be accepted 
m sharp enough. It Is tliercfore evident that the range of 
depth of focus depends on the standard of definition, set^ as well 
as upon tl*e optical cbaimctenAtics of the lens. 

The standard of definition to bo taken os the minimum 
acceptable, which settles the range of depth in any particular 
case, is defined in terms of the permissible circle of confusion 
TYactical choice of a standard is discus£>cd under 
HvpERjrocaL Distance, to which article reference should be 
mode. 

Depth of focus is moat ea^iily found by first determining the 
hypcrfocal distance that corr^pouda, for the Jens and Stop in 
use, to the standard of defmitioQ required. When focused 
on Infinity, the nearest object sharply rendered is at the hyper- 
focal dist^ce H ; when focused on H, depth covers the range 
iroin Infinity to one-half ot H. lliis series can be extended 
indefinitely f if we divide the hyperfocal dJstancc by 3 * 3, 
4i 5, etc..p in successionj. we obtain u seiicSi of distance such 
that if the camera is focused on any one, depth extends to the 
next Qti ejtlier side. If ior any particular lens and stop the 
hyperfocal distance H is 120 ft., the scries is Inf..^ iro, fio, 
iQ, 24, 20, etc. When the camera ts focused on J 20 ft,, depth 
extends from. 60 ft. to mfimty; focused on 60 from 40 to 
[20 ft., and so on down tlie series. 

Fociisine scales arc not often marked with so logical and 
convenient a series of distances as this, bu t we can neverthElcsa: 


Dcfilb of Focu» 

make u» of tbe series to provide a rule that often allows 
a qtiick estimate of cleplli to be mode wiUaoLil reference to a 
table. Tf II = So It,, and the lens is focused for o fb, it is 
evident that the distance focu^on is neiiTly enough one-ninth 
□f hi. Depth extends from one-eighth to onc-tetith of H : i.f-., 
fmm S to lo ft The calculation is both accurate and easy 
when H ^lappens to be an exact multiple of the distance 
focu^ upon. Wlien it is not, remember that the \^lue of 
H deijoncis, after alt. on an arbitrary detisioEi as to %¥hat we 
shall call " sharp/' and revise H mentally to suit the needs of 
the mument. If H has l>cr:n worked out as ft., and we 
fociw on [3 ft, then this is evidently about on^uarter of H. 
Take H as four times 15. or fo ft, ; depth will extend from 
H/3 to Hfs, or from zo ft. to 12 ft. 

Anotlier, but less accurate* means of rapidly estimating 
depth is as follows. If the clistance focused on is, say, 006 ’ 
tenth of H, tlien depth wiU extend, each vray, to approximately 
we-lentti of the distance focused upon. If H « bo ft., and 
the camera ii focused on 5 Jt„ (equals cmc-twelfth of 60 ftn}* 
depth then extends 5 ina. [equaLs one-twellth of 5 ft.f on 
eitlii-r side of this distance. This rule censes to be serviceable 
when focusing on distances fircnlrr than a quarter or a third 
of H. It is particularly valuable, tbercfoic. for close-up 
subjects, in connection with which the error is small. But 
it should be observed that no rule professing to give one figure 
for the depth on the two aides of the distance focu^ied upon 
can ever be strictly accurate, as tljere is alwaj^s more depth 
beyond that distance than on the near side of ih 

For all but vi^ry near objects, the following formula atiowa 
depth of fticus to be ealcukited for any distance. If D is the 
distance focused upon, then the nearest object sharp will be 
HD 

atadt.stance|rj ^ the lens, and the fnrthcal object shaip 

HD 

H - D' 
in the same units. 

For a lens of hyperfoci^l distance 60 fl., focused 
on ro ft.( the nearest distance siiarp ^ jq ~ ^ 

8'57 ft., or Sftr 6} ins. 

The furthest distance shiirp will be ^ ^ Jq 


at it distance 


D and H nmat of course be measured 


6qo 

50 


70 


12 ft. 


The standard of sharpness at these Limits is of course that 

tBd 


Drpth 

set hy the vulue of H ; ibnt is, it is the same as that with which 

nbitct at 6o rt^ is rendered when the cainefa ia ftKused on 
inhnity. 

Depth of focus is coTitrollcd by three factors: the focaE 
length of tlte lens in use, the stop at wMeh it used, and the 
distance of the object. When fawh in practice, with a 
subject coverinjg a considerable range of distances from the 
camera, the required depth can be obtained [a) by exchanging 
the lens in use for one of shorter focal length, (6) by stopj>bg 
the lens down, or (c) by retreating to a greater distance from 
the subject. 

In most cases elution (n) hi not practicable, and in everyday 
work solution (ii), stopping the lens down, is used to furnish the 
required depth of focus. Where, howe\"er, the subject is 
liable to move rapidly, or the light is very weak, so that tlie 
use of a gtop small enough to provide tho required depth will 
lead to subject-movement or to under-exposure, the third 
solution^ tlmt of retreating frotn the subject, must be resorted 
to. The practical rule is simple [ oven allowing far the extra 
Sharpness needed to compensate for the extra enlaigcment 
the smaller image will require, depth wHI remain uncliangcd 
so long as the pi:Crditct of dis^nce and i-mimber remaius 
unchanged. Thus if the object is at lo ft. and f/S has to ^ 
used to give the required depth, at 14 ft. fi5’^r at 30 ft- fi4, 
or at 28 ft. f/2-a can be used, and the required depth of focus 
will still be given. 

The depth of focus table on pages iSi and i8j gives tlic 
near and far limits of depth, over a great range of Idcusing 
distances, for Ictises having hyperfocal distances from 10 fwt 
to 500 feet. To use this table, it is firJt nocessary to determine 
the hyperfocai distance, for each stop, of the lens in use. (See 
Hvp^iiFOCAL Distaj^cu, iu ^vhich article a table of hyperfocai 
distances will be found,) Above the rig-rag heavy line the 
table showTi, in feet and incheSK fli* distances from the camera 
of Uie nearest and furthest object sharply teudered. Beiow 
tliat line the table gives the extent of clepth measured, in inches, 
ujj/uAfiF'd from poin^ focus^fd oii- Thus when focusiug on 
an object 5 fevt away ^\ith such a lens and stop that 
the hyperfocai distance Is 50 feet, depth extends from a 
point 6.3 inches further ftom the catnpra than the object 
focused on, to a point 5,2 inches nearer to the camera than 
that object. 

Refer also to Depth 0/ Feciii by Artliur Cox (Fcw--al 
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l>ei>tb Focuv 


Ad^art€rd Fcmuila 

TLo iormulsb fiw nieptli iibov« m ampfcy adcumtv for aU 

tirdEnary iwmtical puiposca^ but ihe ttia« advitiecd #tud-trtS ibould neamc 
tbal Ibey am :ippri>ximat4 «rtiEy. Tttq: chxbCI r«int W ; 

HD 

N>ar Limit of Dr^pllt * K+HJ^^JT 
HD 

Far Liirdl of DtpiEt » 


Foa- objects ^ QMr tbal (D -/} i» neULly diffenrot from D, tbCM CXS«t 
formulsc Jihoiilil rcplaDc Ibflse fiivrn abavr. All di^Eances iTo to be 
ij3li^iLiurod friatn llio n^de’ -ul adnii^cKQ of Lhc ICE 14 -. 

Tha limlli of depth con also be wCFriied mt wiihaut fim findiiijr tL 
If c is tbr pertn4$AEb^ dumirler of the circk of cpuiiuiop, and n lhe/-nUixibei: 
of the stop, near and far liEiiit^ r^spCClively aro 


Xole that as 1 > 
equEit lo /^4 EiC I 
dislaaco. 




approaclKS inftniiYt tbc near depth approadics a liniLt 
this ^VI!S the latulilnieriial lormtlk $ar bypcdocal 


If pceti.-ETtd, deplb tmy be mcasuted oUlitoltll frocn the ofaket focused 
upon. It oxtobds torvrard^ the iiaiiirera for a dbtaPas 

avray Innn il foc a latter dbtajicc is 

in all tAsa plater than tbe forffler, 

These distances alsn may ba -eKpreSKd io terms of K : tboy am fOt' 

cajnera^ and away fEom iL 

Wlien it done by front cell <if tuppfcmi^fiTSU-y lensi 

K’ptiwirLi^ (D—/J in 4II iab>V« fy.’m lEa by D giVds^not an apftpMtimalkiEk, hot 
aiasl [orintitiii Jua every case. 


OMafeinf DtpiM^—M lius dlataMa from the camera of 

the numt aM fiutheat objects mquirwl to be included arc P aud Uien 
to render tb™ ohjeetif nt equal sharpEiesS cm the dbn the fuctaEtJ^ scale 

muftt be Kt to a dktance D luch that D = It Is to b« noticed that 

on a nocrnal focustbct scale the torrect totting Is found by pladog the 
pointer half-way beiwcce the «oalc-iiLarks oomspcaiiiLng to P and g. 

If P and Q axe r^pecLlincJy m and 30 fL«^ D will bo ifl It. If the scale 
fl lltarlied For 10^ 15 ami 20 ft.^ the 1J ft. marfc will not tn midway between 
the DthEr two, buE w^jil be nearer the 10 ft, mark. It is ihe (unmarjkedj! 
hnUway poiut betwuH lO ft. and 2a fL marks tbal is the correct tottiUf 
fur D. 

This assures equal sharpi'ioia for P and Qi Ihc &b$alu[e Value of the 








Depth ot Fqckks 

ilwipiicH fkp&HEjh on ibe /-numbei m. For * COitiiusiwi c oa tti4 

Use »t<^ nMirtlicd Is giv«i aprpf^iot-itcly by 
« [Q-P>/ 


Where / is the focal fctufUs of the IcM in use. lip f^ Ihe case alv*n 
above, a lehi of foca.1 len^lfcl 3 ins. wtTC Us tise, aniJ ihe cilcEe o! mo(i*«Qa 
to be pcrntiUeiJ on the ttfiiEatlvc wert t/aMaUs incb, Ihcn^ suicO Q - 30 ft. 
- J4d iOi. mil P - idit. « no int,, wc get 


M 240 X iao X 


^ _ a7M _ g 

J4O 4“ 


Oblecti al tlie dlsloocs naErasd are tims ^twioKtl witb required 
ibarpnoss by fomsuig do 13 ft^ 4 Ins.p and slopping do wn io//5-v. 

Tlte fonnuJa (or D ii M»ei, but the Iqcuiic^ selUus Is not qulta «s^tly 
ballway bclwren Ihote tor P and Q, J n. tbo tia* pven the halfway atlJM 
dwf nnt focLu oo til ft, hut on a huinl tnu-twcnUclh ol an UKb beyotKl 
it The error ii eompletE«y M*llsitilE. Imt to savo totiflB^ Oo 
erf any who iniv wish to dieck tba formula. H is wejrtii tlw^ tbn 

hahw^iy pcint focuses on a distimee a/" -v- {.F -i- Qj otyoM O. 

The fomsuU far n ts not msc* ; Uh; dA wxultwtor stiould reid 
sPQc -c/ (P-j^gK Tbc addiltonil Itnu is snudl coaspaied wUh aPQc. 

ft is of uuore praldkiii vaiua to point oal that ii 
it often CEm, as ft fraclkm of /p itt« fonnula for *! can ^ simplified- If WW 
drclc of eunlusion la to be oue^thousandth of the focal IrttgUii wb get, 

“ - 

In Ibe CMC abo^-o, this furmulii Uw small |d/-nuenber 

oocTUfponcjihg to the chaliite from i/JMtb lo j/ioocUi sPCb m ibc circle ol 
coolu^on. 

i}fplk intk tKtfr^/Ti# UfVtfs 

Vnrious preJilcmir of grMlct K i™ practical impiififtnce, anx In 
coniiKtiofi drptli of focuft. In rnoit ta» Urty involve ™par^ 
Ol depth Vdth kuse of diftwonl iDCil Jiingths. TImS ftdviiiced student 
wUI not fitwl muchi difivculty in Belong tbeio he ^pj fl ^-^ry 

eJear pktufe of Use basis upon which ibe oompaJisOfl Of depth il to be uiatle. 
Tliis Is not jdwAys 33 e4iy as it Muods, 

tha^slniptel ol ^ 


EarjMfltont* of foual sito, equal sbarpooss, and Equal angle tiJ view aflJ to 
bomadB Itorn 2l Ihn MCalivn, Ou tills bafll U can carily be sh^ fhat 
fd etiUisI depth /— ft inuit be coctitanl \. 0 i-lneb IcIH ftt/jfJp o j-incll lens 
ax // 4 , or a 6-i»eh lews will ail pVe tlie same depth. 

As all these icMW Imvc tbc same ftbw4ut« dJiMler of one Inch , tliis hjn 
led lo the udatenient that d#plEs depKl^ O^y 
and not on fowi lengih or/-numherr I-w the 

perbeUy true ; ttio sifopheity ol ibc rulc^ however, has kd tu the statement 

Iii 5 



. Depth ol Focus 

put torwiAiii 13 4 gcneralilyx ^nd it l!>u lK»n applied to 

fiasca iDf which It h eiitipeJy InomcL U f^lLtkciwia to opply it, Iw 
exiLmpl4p to thtr cast wluuie 4i#cn!^E Unscs an? used dd a nemtiva of 
COMtAn,! siie^ pjLking prints Of equal sharpilcse imd equal lize^ buE; witli 
dldarent uneliH of view. This OOfTnpoOdl to the C£la of the mlnialtliC' with 
iiiLBn±angK4Llc Icnica, oc the leJl^ tuod wlib a tekphoto hsoa. 

Here the oothJitfon iw coBstant depth is thai/» + n fibalj be obEifltiiiit, To 
eqLUi the depth of a a^lnizh Icels at /ja. a 4-mcli lens will now have to he 
•topped down to ff^t Lnstrod ol only ■ ai iu the prrccdiEig ease, 

AaPttvDr ouo of fome pracUcol Unport^ojoe is one tbti.t arice* in coa- 
CWfCtioii Vfith pCJrtraituTE and siifkilar wotIl Imofiia of oquul *iM OUl be 
bad tiy Vi^ldne al s ft. fraio the silOrr with 4 5 -iiiiib 07 a-t in ft. 
witb a lo^lnohliuis. Wa know lluLt depth is bss with a loag^-fgipus Inns ; 
but lima it la olKi kM &l OMS djstOlKtS. it tbo dccreuctl dnptb associaLcd 
wiLfa the tO{ng-locui Iw compensitod for in Usit cw by the greater distance 
ol the titter ? Tbe anolj'sls burr is mm complex, bm the pr^icUcal con- 
clutioa is that the depth xivch by ttw iw'O lenses^ ossnmlng to be uwd 

at the same /'CUmbtf , u virty^y idaiitJ 04 lr Lhough thn of shortex 

local Jeni^th dwt, on piper, s>ve a abode mm depths DiiSi diftenmotr in 
{kpth, iniliog wbm pbotopaphing relatively near Qbj«cU» doea ItOl be¬ 
come practic^f ipproclabn until tbe distaocB at tlkc ubjact H in£Tewd 
to about a quarter or a third ol the byptsrfocal distance of tbe 
locua Ifiiis. 

This practical Identity of deplb, bowes-^p does not aiwnyi hold, ^up- 
pCM the aubjecr ii a ttmet to be taken from a hud visw-|wknt« and 
os the aogk? of view is narrow a a^lnch kuu oa a miniiiiure wiU locludo ah 
of the subject that Is wonted. To cet llle icquisilfi dfeplh the len^ hu to 
be stopped dOwtL to //A. Jf WC lubllifutc o adneh lens, wnat stop will 
be to five the iftiike depth > Here we have to rcniember that as 

the ifonge at the itqkiinal part oi the subject will now bo lanahcr oa Ibe 
him, IL will also havx to be sbiuper to staud ti)e extra tnloigeiueut needed 
to give a biibhed peut in alt tcapKis Mcntkai wiib t^t from a negative 
taken w ith the 4-inch leOL this need lor extra sharpEkesi nulUly t^ 

extra depth of the ihort-locus fcmiJ 

This case is simply that best proponodAd obove. where the w^glc of view 
is constant and Chi^ SiiO of the Emgalive fbcue th£ uhIijI pu^t ol tt) propoc- 
tiooal to focal leug tb. For eomtaiii depth / -r u is caostant, so tM depth 
of the 4-inch lens at /,t 9 can be dupheated pFcccsely by the a-lnch 

Jh 3 s at J'/4. 


Dfpik, ami Speed. 

R^tntiicc tq fiqimdlat and tables mduded In the ortick 
oa hj-perfcscal distance^ oit vtttich depth of locuj depends, 
will show that even alter aljowui|« for the greater sharp¬ 
ness requiiMl an % sttiAU negative to permit ol SEibseqneot 
enlajgiement the hyptrfgcal digtoacf is less, or the depth 
greater^ on a sirmll nega^tivc than on n La^e one. For the 
Baaie angle of view in each c-lst, the follawiiig table gives the 
lens-apertures, and Consequent relative exposures, for negatives 
of vanous sires, the stop being so adjusted iu each dtse that 

Ib6 


Depth pf FofUfl lodJcatpr 

v^beti all ncgativfa are enlarged to give the same size P( daal 
picture the depth p£ fpcua on all is the same. An ai^rture oi 
//& on a. i-plate camera is taken as a basis of corapaiisoTi, 


Ske 

Stop. 

24 X 36 min. . 

■ //a '5 

4-5x6cms. . 

- fl 44 

31 X 2J iJM. . 

■ fiS't 

t-platc , , 

. //« 

5X4 ins. 

- /yg-tt 

X 4t Ins. 

■ //« 


Relative Exposure. 
, . sec 

, T/Soth 

, * i/45th „ 

* J/I 7 tli 
]/xith p, 


The muich wider lens-apettuir^, and consequent shorter 
exposure^ permitted by the small casnem when so adjusted as 
to give^ on enlargement^ prints completely indistinguishable 
from those from huger negativeSt is the chief tedmical 
aLtU-amtage of the miniature camera. 

Depth or Focus Inilicator^ The fcKusing-scales of msaxy 
modem camems lire fitted with a depth ol focus indicator 
similar in ^nciple to that shown overleaf. All are based on 
the fact that the range of distances over which aatislactorily 
sharp definition is maintaini^l correspondSj, at all pnrts 
of the scale, to a fixed movement of the lens with respect 
to the film. 

The Indicator-BcaJes reproduced inay be traced, mnunted on 
card, nod pivoted so that the stop-scAtrs rotates within the 
scale of distances. If the arrow on the stop-^ale is hrougbt 
against the mark on the outer scale iodicntiitg the divtiiJice for 
which the camera is focused, the f|itar»t and farthest distances 
in focus at that sotting can be read ofl, for any stops, againat 
the two figures for the stop in use. 

Three stop-acales are provided, one for each of the focal 
lengths most corntnonly used by amateurs. In cakuhitiiig the 
scales the focal length of the lens was asaumed to be equ^l to 
the diagonal of the negative* and the standard of definttlon 
takSD is I in circle of confusion ou an enUrgement of 

diagonal p ins, (see HvpaRFOCiM.. Distas’CS). For ft loM 
(enlargement of diagonal la? ina.), take thcoughout one atop 
amniler than the indicator ahowf. 
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[>eprh of FOCU4 Indicfllor 



SUifi-Seaf« fw 3 CBL kai 
1*4 X ^ DUK.« 5 X 4 am. emmetii}. 



Stop'Seste <m knt 

(4.4 K 0 ca.^ 4 K jij 6 x f 414, 

tS8 





Depth of Focuk Indicator 



Slcp-3c4K fgr l«i 

't -t timrrtij. 



IH^qU Safe |b tttlU F» iHd tit Aaf ladJ Icqf Mi, 






C>eA«n9iclftli3g and E>ei«nsUl:B«r9 

Dtsenaliiitln^ and iseaensStiatrs. A dc^nsitiser ta a 
&ubsta5ii!e wMch. when appli^l tn a sensitive emuiaion, reduces 
its sensitivity to light. Morst de5ensiti5el3 destra]p^ dr partially 
destroy, ttir latent image on nn esiposeil plate; those that do 
not are mostly dyes. These are of great value in permitting 
even the fastest and most colour-scniltive plate or filirs, after 
a short treatment in total darltness, to be developed in a oora- 
pamtivdy bfriglit yellow light. 

Sairanme i part in 2,000 pitrts of water is a reltubte desensi- 
tiser, hut tends to stain tbe film untluly* The following bath, 
however, desensitises without stain ;— 

A. Phenosafraoinc (water soluble) ao grs. fi i!m.) 

Water . . * . * 6 oes. (300 ox,) 

B, Fomuilin (37 per cent.) . * i oi. (a^l gms.) 

Sodium sulphate [anhydr^ - e fltogms^ 

Water to make * . * 0 OKS. (t^ooo c.c.] 


t part of A is added to ^ party of B and the plates or hi ms are 
batbed in the mijeture lor ^ mintites. They art then rinsed 
and are ready for development. The solution keeps well 
and harden,'! the him in hot weathet, 

Pinacryptol green and pinacry^ptol yellow are good desen* 
sitisers that do not stain- A strength of 1 part of the dye to 
5^000 parts of water is recommended. A stronger stock 
solution tan be made up and diluted a* required. The sointicn 
keeps ^y^\] and may be used many times. 

Another non-sialning formoU is :— 


Chrysoidiii 

Phencriafraniii 

Water (distilled or bolted) 

Alcohol 


9gr3. I0.5 gtn,) 
^ „ {o .5 BTEn) 

4 o?s- (looc.ej 
40 mins, (z gms.] 


For use, dilute i : 30 with boiled water, Both stock and 
diluted solutions keep well il stored in the dark. 

Proprietary' desensitisers, requlrtug only to be diluted witii 
^vatrr for use, are supplied by several rn^etis. 

The L-xpCH^ plated or Glms should be nucovered in the dark^ 
roam in total darkaesa and placed in a dish or took cou- 
tabiiiig the deseusitiser for t or 2 minutes. They are then 
rinsed and can be developed in yellow light The *^mitivity 
of the emuUion is reduced to about one-hundredtli of its 
iiprmal value after tn^tment in any of the above desensitiseTS, 




Detective 


Developing Dmm 

EfficJ an Da^fftopment.—ThQ bcliavijcmr dtirlng licvelopnitat 
Df a pUte or ^Llm th^t has been deseDsitised Is often very 
diflejent tram that ol nrl untreated platlfK Ln moat cLasea 
both the time of nppeafaflce of the intage and the total deveSop- 
mmt time reqnir^ to attain a given cofttraat a^e aJtered, 
and .15 the alteratiomi are not neoesaaiily in the sajne propor¬ 
tion, the Watkins factor {see DfiVitLOl'MFJn-] cannot be used 
as a guide without modification. As, Imwever, a desensitised 
FlIhi dr plate can bo developed by inspecticm, thb disad^'antago 
is less serious than It app^ears at hrst sight. 

An impartant point in connection with desensitising Lb its 
effect ill pr%>veDtIiig '' aerial fog " due to the oxidation of the 
developer by contact with air. Tliis is negligible when? the 
plate or fUiii is ptjrnjanently covenKi with a thick Layer of 
developer^ as in dish or tank devefopmeotH but is very liabJe 
to Occur, especially with developers containing hydroqumoue, 
when the partly-developed negative is exposed to the air. 
For the see-saw dff%"oiopmofit of ffims; or where a develop- 
iug drum (f.v.) is used, desensitiaing is thtreforo particularly 
advi 5 ,ible. 

For the theory of desunsitiaiug, refer to Ghap. XXlV of TAj 
T’A eury n/ iM FMif^raphic by C, E- K. hfees. {Mac¬ 

millan.) 

Detective Carnems. An early name lor Hamd 

Developer* Solution for devdopiucnt 

Dsveloper Imprever* Sc^Tftal proprietary products, 
intended to be added in small amotmts to a normal dex-cloper^ 
fall under this general description. They appear to be oiganic 
anti-foggants, and their chief application is in dEv^elopm for 
printing'papers. Their eilecl ia to check fog. improve image 
colour and allow a greater degree of over-exposure without 
loss of pilot quality. Their assistance La of espcoial value 
w'hen working with stale paper, (See Mijalisbss.) 

Developing Agent. The active reducing iigent^as metol, 
hydroqninonc, etc.- — which 15 the fundamental constituent of 
a di^veloper (7.W-) 

Develitplqg Drum. A cylinder of metai^ wood, or glass 
on the outside of which Uie film to be devdoped is wound, face 
Qutwards. The drum is supported over a dish or trough of 
developer at such a height thj^t the £lni ia drawn through 
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developer as the ctriijii is roi^ted. To avoifi fog, Alms 

to be devdt>ih2Ll in this way should previously be desensitisvd 
[see Dhsensitisino). See aJso DKVELOrHtiJiT^ where a develop¬ 
ing drum IsiUustr-att-d, 

Dcveiopineni. (See also (Rai'Ih Pjs<?ckssisg and l-jMi- 
<^RAiN Development.) Dcvclnpiiieni ia the production ot a 
visible JTnngc ftoca the Invisible or lateot imijgc foriuciJ on 
sensitive ruateriaJ by expcwiire to light. 

Funclion and Cem^uUffn 0/ Dct'tlapm, 

The emulsion on a h\m^ plate, or broiniile or gaslight paper 
consists of silver halide suppotied in gelatine. By the actlDii 
of certain chemicalB, all oi winch arc reduemg agents [absiorbeTS 
of oxygen^ halogens^ and related clcnientsl the silver halide 
cart be reduced to metaLllc silver by removal o! the halogen- 
This process will take place more readily if the silver compound 
has been expend to light- A developer taken advantage of 
this fact, and is a solution of ht TCducing agent with other 
constituenis added So as to produce a nice1y-l;»lance<l mixture 
which will reduce exposed silver snlts to me Cal lie silver while 
teavirtg unexpoSed silver salts unacted upon. 

Ill a normal developer thwc afe four usual ingrcdiunls. 
These an? (1) the developing agent proper, which actually 
carries out the Tcduction (2] an alkali, often culled the 

accclemtor^" added because all normal devdoping agents 
act most reodily in alkaline stolution (3) a prcsciv'ntive, 
normally so^llum sulphite, which checks oxidation of the 
developing agent by the air, and [4) a restiainer, norm ally 
potassium bromide, added where necessary- to check fog or to 
compensate for over-exposure. 

The devaluing agent may he pyi^allol, metol, hydru- 
quinoue, atuidol, paiap]kenylene-dm.mine, glycin, elC-* or a 
mixture of two or more of thc?ie- It should be noted that 
practicalJy all [levcloping agents^ though colourless^ are 
conv^erted by oxidation into highly'Coloured substances with 
a strong tendency to stain gelatine, pa|>er, and the fingerE. 

the alkalis the ma$t widely us^ is probably sodiuru 
carbonate, which is commonly replaccrl by s^uin liydroxidf: 
if high Olka I inttv' is wtinled, or by sodiuiu metabemte (Kodalk) 
or Iwnix if only low aik^inity Is needed. As altcrnativeat, 
often of value iu special cases, atuinonia. potassium hydroxide 
or carbonate, tribasio sodium phosphate, or indeed any sub- 
^nce giving riise to an alkaline reaction when dLssoIvcfl in 
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Dfivclopms^nt uf Ncgnlivts 

■rtratcr may be Many modem formuJm app^ir to coritaift 

no alkali at all; in thfse. as in an amidol devuloper, &Li1hcjcDt 
jdkalinity' ie ptovid<?tl by the socliuni eulphite. This sub^taace^ 
ori^Lualiy introduced as a preservative to cheek oxidation of 
the developing agent during Storage of the de'rcloptt, and to 
prevnent the stains wMcb may arise Uirough atntosptberic 
oxidation during use. in now toiind to act ns a ^iufhcient alkali 
in many cases, and is used in high eouceniration in many 
nnc'graln developers as an aid to evenness in the structure 
of tho developed image. In America, organic amines are new 
tKcasionolly mtd as aJkaJjcs. {See M^M^hl&rquinoI}. 

The function of a restraiiier. usually potassium bromide^ 
is to check fog, by which is meant the production of met.xlhc 
silver on par^ of the plate that have received no exposure. 
Modern negutive emutsious are so free from fog tlvit bromide 
is no longer regarded as an cssentlid ingredieni;, especially as a 
plate to he developed in a restrained developer requires extra 
exposure. Bromide is retainedp hoiwcver, in mo4t develo[>ers 
used for printitig-papers, as it is found that it gives a useful 
control over the colour and contract of the image. For 
chlorobromick and siiuilar jjajKrs, prolonged exposure foUnwt^^l 
by development in a very highly restrained developer is 
Commonly used for the production of warm tones. 

Although not in common use, restrainers exist wfudi-wtEl 
reduce fog without affecting film-spceil, 2 per cent, solution 
of 6~nitro-berizi[tiKtta£ol, for example, may be used, Lu the same 
quantity, in place of the 10 per cent, solution of potassium 
oromide generally recommended, and odditJoas up to J minim 
per D3E. of developer (1 part in 500) will cause nn drop Jti speed 
while being aa effective as bromide in reducing fog. * Devc- 
lo)>cr-i[n]movers" apparently fiulistance^ of this 
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The Devkldfmkxt or Negatives, 

The subject of the development of prints of various types is 
discussed under headings referring to the individual processes 
in question [e.g., llnoMfOE PaF£:r^ Lantern Si- ides, etc,, etc.} 
and the devdopment of negative images by obsolete processes 
will Likewise be found undertlieAppropriate hearting (e.g.. Wet 
C oLiODioN* etc.). All that follows refers to the development 
of negatives, on glass or celluloid, by the gdutino-bromide 
process whkh is the only one in current use today, 

Since a plate or him. normally treated, retains its ^nsitivity 
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Derelop mcnl of Ne^atir«t fovpectJou 

to %ht until it is fitted, deveJopment mtist in iill sticli casts 
take place eithtr in tatal darkness or in a ll^ht to whkh the 
plate is insensitive. Alternatively^ the plate may be 
desensitised (see DnsaNSiiisisG) atter which rkvelopment 
may take place in a yeilow li^lifc bright enough ter the process 
to he rciidily followi^ and control!^. 

The ccFfitrot oi the process of dcvalopnient is an extremety 
important matteT to the photographer, as Uie extent to which 
development is continuedp in conjonctionH of course, with the 
contrast of the subject, detcrfiiilnes the contrast of the knished 
nei^ative. This point is discussed from the theoretical stand¬ 
point under the head of SE.'iStTOMEXMV : we shall hero be 
concerned with the pmcticaJ mearts used to ensufe that the 
rnntra^t obtained Is that which the photographer desires. 

DEVELOeMftJTC DV IPfSPECTJOlf. 

Where platea are used, end each negative can neceive 
indlvidool attention, it is still by no means unusual to develop 

by inspection/' This menus that dev^opment ia continued 
until the photographer, looking through the negative held up 
to the dark-TOom lamp, considers tliat the contrast is sufficiently 
hlghp at which stage he terminates development by transferring 
the negative to the Jixkig bath. 

In the hond-^ of an expert this method is coTnplefely satis^ 
factory p but the inexpeneuced are ^^ery liable to muke ^rioos 
mistakes. Tlic most usual cause of these is the natural 
tendency to judge the degree of do'etopment by the density 
of the image instead o| by its contrast, which leads to the over¬ 
development of a pLato that has received a minimum mqxisnre 
and tJio umJcr-dwelopment of one that has been moro 
geuerouaJy exposed. It is to this tendency that we must 
attribute the crroiieoiis belief, once widely held, that under- 
exposure increases contrast. 

After cicveloptnctit is camplete the plate is rinsed in clean 
water and tTODsfeiTed to the dxiog bath Cam should be 

taken not to expose the film or plate more than is necessary 
even to the dark-room light, especially before and during the 
first part of tlac developinent. It is * goewi pkm to cover over 
the developing dish or otherwise Bhield it fmm the Jighl. 

The high speed and high-colour-sensltivity oT modem 
emuhdans do not permit tlie diarkrciom to be suOidcntly wdl 
illuminated to make development by impcctkin a very practical 
procedure ; except -for speciiil purposes developing copy 
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Development qf Neg,adva by Time 

iicKativ43 on slow plates) devdopment by timo is now sUaiiSst 
universal in uaiateur practice. 

iJEVELOPilENT BV TiH:E. 

If devclopmimt is nat carried oat by iiiBpection, some 
method ol tiinijijg development must be nsed. Where plate 
or cut film ne^rutives ane devdopi'd singly, the time may be 
adjusted to suit the contrast of the aubiect in an attempt to 
k«p all ihe negatives made to a eonstant contrasty but in 
dcv€;3opiag roUs ot film aU that can be denae Is to develop to a 
standard gamma. la this case varying iobject-contrasts 
have to be compensated for by suibible choice of printing 
paper. Reference to tJie article oa Sessiiowitrv will make 
it clear that so long as the exposure given lies within tlie 
asnally wide range of correct ex^ores, all the aegativra on 
the fdai, irrespective of the exposure they may have received, 
will dev^elop to the samc' gamma in tiiic same time. 

What ihia time should bo, i^vco. when the gamimt-vulite 
desired is settled, depends not only upon the developer used 
but also upoa the characteristica of the emulsion and the 
temperature at w’bich devtl^ment is being camed out. By 
using alwavs tlie same developer aad sticking to oae brand of 
plate or film, all variables except tempermtare can theoretically 
be excluded, and it beeximes possible to compile a table giving 
a suitable development time for each teniperatare. Time and 
Temperature " tables on this model are issued by most of the 
makers of pTOprietary deVlC^lopcrs^ plates and films beiag 
divided up into groups according to their rate of development* 
and a sepaxate table being provided for each group. Similar 
information in connection with two or three recofnmtiaded 
devclopens is often ^30 issued by the makers of plates and films. 

It luu.st be borne in mind* however, that appreciable 
variatioii may exist between aucceasivicj batches of plates or 
films issued under the same name. Such variatious nil these 
supply the reason for the recommendation sometimes made 
to buy film in periodjcal large purchases, each of the same 
batch'number threughont. 

Tank 

It is tins method of development by " time and tctnpcfra- 
tnre " tluit is mosit couimoniy adopted today. The rcasot^ 
for this are mattifoMp and include the wido nsc of panchrontatic 
material* which bos to be dcvtloped in complete darkness 
unless dcscQsiti^d* anfl the almost universal preference for 
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roll irlm, which mearLs that any thine from eieht to thirty-siic 
or more negatives arc deveiope^ at oqco, Further, the 
mixlrm miniature ntgatj^ncs are so smsII as to make judgment 
of contmst by iuspeetjon extremely dlMctilt. while even those 
who possess fully-ii^tlipped ciark-rodnis now use a tank^ not so 
much for the much-advertised ahiUty to dc^'elop in daylight, 
but mainly because a tank provides the only couvenient way 
of bandLiug a long length of him and keeping it safe from 
scratches and other mcchnuiciaJ damage. 

The most popular type ot fcitik takes the form of a short 
wide Cylinder into which fits a reel upon wliich the him is 
wound. In moat oases successive turns of film are kept apart 
by spiral grooves cut in the inner sides of the hunges of the 
reel. Tliese grooves necessarily emerge at one point on the 
periphery of the reel ; the him is put into place On the red by 
simply feeding it into the groove at tliis poinL In an alter* 
native type of tank the him Is wound on to a plain ungrooved 
reel in company with a celluloid " apron." Small projections 
along both sides of the extreme etlgc of this serve to hold the 
film clear of the nproth and to alkiw the developer full access 
to the film, but they do not encroach upon the pteture space. 
Both types of tank ore obtainable in patterns w?hich include 
mech-itiisni for winding the film upon the spool in daylight 
without exf^ing it to l^hh but tlie dark-room loading " 
tmik, in wluch the him is put into place, normally in total 
darkness, by the lingers of the operator is very widely umxI. 

Duck the film is on the rech the latter is put Into the tank 
and the lid dropped into place. The tank is now light-tight, 
and all further oj^eratiorts can be conducted by daylight or full 
artihcial light. ^ The tank is filled with developer at a known 
temperature, and this is alloived to act On the Jiim for the 
prescribed time. Llncveii dwelopinent is prevented by 
turning the reel at interv’als; usually there is provided a rod 
winch can be dropped through the hole in the centre of the lid 
to engage with a cross-bar in tiie central tube of tlie reel ; thi-'S 
enables tlie latter to be turned without opening the tank. At 
the expiration of ttie allotted time the de^'olopcr ia poured od 
and replaced by a hardening stop^-bath (f.y.J. This is next 
replaced by li™, and when the film Is fixefi this in turn is 
poured ofi and the film is washed by simply placing the tank 
under a running tap for half an hour or «o. The coiejtruction 
of the tank is u^^nally such tlsat the water passes thiough the 
hollow spiEidk- of the r«d and weU^ up past the film from below, 
himlly ovcrllowing at the top. 
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DcTclopmCDt flf NeftfltJv** b-y Timo 

n should be noted that many matmals. p^iciikrly certwn 
meiala. will citiwr be attacked and corr^ed by the devekipui^ 
or hxirtE solyiioust or (Jb Idto solution sufliciently to npsvt 
their working. Modem tanks for amateur work ate made cf 
innulilvd matertaJi such as bakelite, wliich is 
The sulphur present in ebonite is a possible source of ilanRer, so 



that this material is b«t avoided. Metals. 
atecl, nickel, lead or type-metal, are Inadmisiblc 
reasons, and copper, tin, bronre, brassj^d ondinaiy ... 
all give rise to chemical fog and mnstbescrtipulousiy avoided, 
Rrasa or copper, if heavily tiickebplated, can of wursc be us^, 
as can .T.ny if kept out of contact with the solutions by 

a suitable coatinfi of enamel or cellulose pamt. For Uifge 
tanks, as usetl for comitiarcial purposes, wooden tanks nncii 
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fif hy Time 

with 5licct lefwd and having wcldtd [not ^Idcztrd] ji:rint$ arc 
emincntiy fiiiltahlc. 

AJthoagh the constnictioii of a aatiaiactory tjink i$ 
the abUity af nWiit the simpler dcvelopjng-drnm, 

for use in the dark-roomp is not dilliciiit to nuikc. From the 
point of view of those who only li&vc occa^ioruiT hlms to 
develop* it iLoa the sp^aJ Mvanta^e of requiring only a 
minirnutn of aolution. While a drum of glass or stainless metal 
is to be preferred, one tnEidc ot woodp well covered with a 
cheinieBl-Fcststlng cellulose paint, ts easier to build, and will 
serve w^l for occasional use. The sketch on the preceding 
pa^e gives aH necessary detail^ for the constructioii of a 
simple drum for 3 i k aj filma. 

All that can be done in development is to control the cotitra^t 
of the finished negativn;, contrasty of course, being grmter with 
longer developtnent. If it is found that a plate or a roll of film 
devdoped according to the tabL^ avaiJaMe has too much or 
too little contrast to suit the printing process or ciUargcr to bo 
use*!, then the time should be reduc^ or increased suitably in 
future, No one tiitie us " correct *' for dcvelopinent to the 
sen^e tiuit all other rimes are w'roug ; published tables of 
times are at best a guide to be used as a baka for experiment 
to obtain the type of negative that each Individua t worker 
prefers. 

It should not be forgotten that the time published will give 
negatives cl average contm^t only when the subject itself was 
of avemgc- contrast; more or l<^ contrast in the subject will 
he failiifuUy reflected in the negatives. For contrasty 
subjects, and parricularlv portraits or Subjects taken by 
artificial light, it is usually desirable to reduce by one-third 
times found correct for landscape or snapshot work. Similarly 
extra time, up to one and u half times the onrmaip should be 
given for subjects Lacking in contrast. 

The Influence qf Ttfnperalure. 

Development, like all other dienucal nractions, pTogresses 
more slowly at low temperatures than lugh, and for this reason 
the temperatuTu of the developer has to be taken into account 
in fixing development time. 

The compilatkin of a set of tim^ that shall give equivalent 
results at different temperatures is possible if the temperature- 
coefiicie nt of the developing wlntion used is known,. The 
temperature-coefficient Is a number by which the time of 
development at any given temperature must be multipMed 


l>CT4lopmeQt iti by Time 

or divided to find tbe tiioe lor e^iDal dcveloprncnt ^ 

teijj|icratorc ten CentigTadc degrees (equals i& FalirpolicJt 
degrees) lower or higher. 

It used to be thought that the tenspcmtiiTc coeffident of a 
develpiplog soEutioci is solely dependent uposi the developing 
agent in use^ and tabtes of' tejoperatnre oodldeuts, aJiowing 
very different viilues for diderent developing agents, have bcoOi 
puhtLaUed. >lore iM^ntly it has been shovrn that the emulsion 
used and tJie tempKxatiiro-tange considered also piny their 
pftrt, and the same developing solution may have widely 
diilerent temperatiire coefficients according to cteums^nces. 
In view of these conJple^citiea. it Ls e\ideiitiy impossible to 
constmet an (itrwrw/e table showing equivalent developnient 
times at different temperatures, except by direct experiment 
with the individual developer formula, and the indiviilujil 
eniidiUDn, with which the table is to be nsed. ^uch hguroa arc 
frequently issued by the makeCfl ot plates or films, who are in a 
position to give accurate values for their emuisioll and the 
developer thev recofumendL when rimc-limfd-'tefnpc'Tattlfe 
tablra are issurf in connection with a developer* without con¬ 
sideration of Lndi%ddu4il etnulsions^ they should be accepted ^ 
an approTdmftte guide cmly* for two emulsiooa requiring the 
ti^mc development time at^ say, 70° F,, may require quite 
diUcmnt times at 5.3“ F. I’or this such tables do not n^iaUy 
allow* Nevcrthdi;^ it is useful to note that most ■" old- 
type developers have a tempera turn eoeflScient In the 
neighbonrh a€Ki of t while the modern high-snlphite developer 
tends to Itave a cocfhctent of about to ^^ 5 ' 

TAe cf Dthiii&n 

As a rough rule, the energy of a developer varies with Its 
dilution ; that is. If a developer is diluted with its own bulk of 
water it takes twice as long to do its work. But 1^. Mees b^ 
pointed out that there H a big variation from this rule with 
some developers, as melol and hydroquioone, and also wlicn 
there is air dissolved in tbe water. In these eoacs the ume is 
longer than proportionate to the dilutioii. ^^'^th glyrin and 
pyro-soda time reeitis proporikmate to dihition. . .-x 

It should be not^ that when the developer rich in sulpmte, 
as ore most modem ^nc-gmin devdupers, the role that bme 
is ptoportional to diluticm breaks down very- badly. It is on 
record that one hnc-gTain developer required to be diluted with 
nearly hvp times its own bulk of water to halve the rate {or 
double the tinic) of developtncot, 
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E>«v£]opm«iC o>f Nc]^atlv«s ± Factorial 
Factorias, De^'eldphest, 

It was pointed out by Mr, AUpctI Watkins in iSg^ that tbt 
tiui^ elapsing between pouring on the developer and the first 
appearance ui the image gives an accnratc indication of the 
activity of the developer. Any variation of tem^ieratnre, of 
dilutioD^ or of ootnpositJon which incrtases or decreases the 
time necessary for developtncnt to a certain gamma also in^ 
creases or decreases* in the same prOportsonH tlie time of 
appearance. The same is true of changing from one plate or 
film to another which develops at a different rate. 

The Watkins plan of factorial cievelopnwnt Is therefore to 
develop tlie plate for n fixed multiple of the time of appearance, 
so obtaining always a standard degree of development 
[garniua^ The number by w^hlch the time of appearance has 
to be muitiphcfl to obtain the to^l time of development is 
called tlw Watkins factor/' and varies rattier widely for 
different dcvoloping agents. 

Some de ^'elopers, such 05 hydroquinone, bring up I he Image 
slowly, the high lights appearing only after some-time* and 
being so slowly followed by the other tones that by the fjine 
all shadow detail has appeared the contrast is already quite 
high. For such developers the Watkins factor is low—^rhaps 
^ or 5 , according to the contrast desired. Ollier developers, 
such as mctol or paraminophenoi bring m the ffrst signs of an 
inmge very rapidlyp with shadow detail lollowing quickly upon 
the appdurance of the lights. If fixed shortly after the 
sliadow detail appears, a metol developed negative would be 
hopelessly soft and tacking in contrast : with such developers 
contrast ts only built up slowly, making the Watkins factor as 
high as ^0 or even more. The time of brat appearance is in 
iucli cases so short that, in spite of the high factor, develop¬ 
ment is not unduly prolonged, it will be seen that knowledge 
of the Watkins factor of a developer toils uS a great rleal about 
its behaviour; a short Tac tor " developer tends to give 
contrast, and is incapable of giving a soft negative without 
loss of shadow detail* while a '* long-factor " de^-cloper such as 
metol gives dcLiil first, and only provides contrast by con¬ 
tinued devrfopment. 

The factorial method of development lias lailen into disuse 
of late years on account of the high speed and high colour- 
srtisitivity of fnOfiJcrfi plates and hlms. Holding the develop¬ 
ing dish close against the dark-room Lump while watching for 
the image to appear will almost infallibly fog a mcxlcrn 
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tMPulsrion, :SO that* cjtcept for slow factorial development 

is but little used. 

It is., however* interestiiig to note that tbe principle oi 
testing the activity ol the developer before using it h$s recently 
been revived by t*. K. Turner^ who the use of g-^- 

ligbt paper for the purpose^ In this Hipphcation of the Watkins 
ntethod the moltiplying factor moat of course take account of 
the sjsecd of development of the hlni as well as of the character 
of the developer used, 

Tlic Watkins factors of the various developing agents* and 
of individual formuhe* where known, are given with the 
formula; later in this article. 

Stand D&VELOPitENr. 

It ivus at one time fashionable to use an extremely dilute 
and slow acting developer (usually glycinl. In w'hich plates 
were left for several hours or even ov-emight, Ttiis method 
wns the forerunner of mocierti tank devtlopnicnt by timcT by 
which it has been completely super^wied. 

Choosing a Dsvttophbl 

{For fine-grab devdiopera for miniatun? films, sec Fine 
Gkain Pyv tjr rtiipjN^T, See also Solutions, Making LV, 
and the entries under the names of the individuiU developing 
ageuts.J . . i. 

In choosing a developer for ordinary negative-making, toe 
IKiinta that Imve clueBy to be borne in mind are couvenience. 
Cost, the probability of grainincsa m the finished negative, 
tcndencv to piodticc fog, and the effect of the developer on 
the spe^ of the film. The not unconunou division of tie- 
velopets into " soft-working'* ftnd '"contrasty' typ^^ may 
Boicly be disregarded except for special work, for if devclofw 
metit is smiicteutiy prolonged even the most " soft-working 
dev^eloper will give all the contrast likely to be TCijuir^. 
This [iistiuction otdy beoDmes impor^nt in conticclion with 
printing papers, where development ia always carried ag far 

it will go. 

At the present time tliere are two distinct types of developer 
in genersti u.se for negative'making- One type^ known 
''non-finegrain." '‘old." or 'ordinary." coatnins rather a 
snuUI proportion of the developing agent* a smalt or mcNi^te 
amount of sulphite, a little bromide* and a good deal of atkniL 
These have the considerable advantage of hiw co^. they 
often be kept us fairly concentrated stock solutionfs. and m 
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most cases one r^psd bl actiOTi^ so m^kiog them highly^ suitable 
fur the dish devejopment of plates^ for which they were 
ori^ually intended. Nevertheless they cati be, and often are. 
diluted witli plain water for tank deveJopnient 

The second type of developer^ often knoiAm as ** finc^grain 
developer5> usn^ly contain a rather lat]|ter percentage oi 
developing agent, no bromide^ a high concen^tiDti of sulphite 
> — OBuaUy in the ncighboorhoocL of ro per ceah of the anJiydrona 
salt—and a amall amotmt of ver^' weak alkaLt The various 
M,Q. borajc furmulx aie typical examples. Tlie UiTgef 
quantities of deveJoping agent and siiLphlte incmaBO the cost 
(though thin is largely ofiset by the fact that a used developer 
can usually be stoir^ for re-uBC)* they cannot be kept as 
concentrated stock solutions owing to the Limited solubility 
of sodium $nlphite, and thtj* art conipamtively slow in action 
m a result of their low alkalinity. Thei,' w designed for 
tank work, and with developing times of round about 15 
minutes, in the undiluted developer, they give moderately 
soft nEgativea. 

It is commonly believed {a) that a devdoper of the second 
class gives finer grain than <me of the first class, aiid (6) that 
there ia a loss of fdm-speed, necessitating extra exposure, 
when using a dcii'dopcT of the second class. Neither of 
behef s ifi true, 

flareful expcrinient shows that the type of " fine-grain 
developer described usually gives no finer grain than many an 
'* ordinaxy dovdoper, and that there is a gain of lUin-speed, 
pcrmittitig ¥fdii££d exposure, when a “ fine-gruin ** developer 
is substituted for an ordinary one. 

The losB of Oim-speed incmrcd in using an ** ordinary ** 
developer instead of Sl.Q. borax depends on the exact formula 
chosen and on the emulBlg]i in u$« ; an " ordinary ” MrQ, 
deveioper may lose from i to 3 Sdieiner degrees of speedy 
cHKcssitating ^ythlag up to a doubling of exposure. Some 
developers are much worse offenders than this; one manu¬ 
facturer stato that with pyits- 5 oda developer a five-fold 
increase in exposure Li needed'as compred with M.Q. borax. 

There are, of couritc, other hne-graiu developers than those 
of tlie M.Q. borax type : many of them do give finer grata at 
the cost of TOfJuced film speed. Details of these arc given under 
FiNS-GJia.iN DsL\mciJ>MKNT, But no one has yet evolved any 
developer that, at a modemte gamma, can be shown to give 
higher emukiop Bpeed than M.y. borax. 

Kecent smtislks show beyond doubt that the mom advanced 
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latent workers are rapidly abandfimiiiR the use of 
• uflo^fitie^n " developed, replays ‘‘"’L 

^n«, which gives Idghcr filn. speed a^ 
landed gmimness. or with a 

no inort film Speed than ^ ^-lr,™.Tns nf^e 

loei definitely give a finer grain, Detaib of 
latter type will be fooiwl under Fl?^E-GJWl^ Devkuh sjEfrr, 
and their application Is widest ainoiig m n 

D.76 : l.bai— -For all everyday work, the 
bora* formula, as recommended by two leading nianulacturers. 
15 stTi>n||[y advised. 


Metcil * . ' * 

Sodinpi sulphite (anhyd.) 
HydroqiiLnOUe 
Botax , . ' ■ 

Water to 


i 7 !r 

&S 0 sh 

44 « 

i 7 i ,> 
29 02S. 


ti gins,! 
(loo gms.) 
(S gms ) 
ti gins,) 
(i.ooo c,c.) 


Krep,^ Prop^.li^.-n has been found 
activity tends to rise. On these ^ u ^oerlv 

preferable. Does not dcteifoiate m any other wa> ff prope y 

s*^o**d. , 

(Fo/Atiu Factor.—Factor 8-0 for gamma o 7 * about 

Dfvehpmtm rime.—With tontmuons agitation, about 

ta-i 5 mbrntes at fis“ F-. with the fastest flliM. 

£^o»sli(Wf.-^Atter about too sq. im- oS' the 

exposed film have been developed in a 
dcvelopmeiit time mast be intiTHlsed by _ i 

emidsiL,speed is reduced to 65 per «nt, of 
The abov^mendoned amount corrtspands " 

two 36-exposure strips of 33-inni. film, V| or^^rtiit 
V.P. films, emu and a liall SHexposore 

7 naATter-pbtes. . r 

0 . 76 J.—If D.76 or l.D.it is to be 
use, the rise in activity on Btandmg may ^ ® i 
leading to uncertainty in devclDptnent tun - . 

an equal gimount of bone aad aottM. P vvitbout 

D.76d, whidi can be kept bafom use tor lo p. ^ 
change in activity, in aU ottier njapecU its p 
identitiU with those d l>.7li or I.D.IU 

Ed»nl IP._Sitnilar to D.yb mid LD.u 
place of h.ydri>qiiLnonc, as a nKiult of wl^h bett ^ 
especially in the middle tone 5 > mt: claimed. 
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Mcto] 

Sodium 6ti]plilt€ (anhydr.] 
Glycin . 

Bofa^ * . . , 

\^'ater to . - . 


4-3 & ra . 
^ .. 

44 ri 

20 oas. 


Devef&pmtni Titttis and oilier diaracterisltcB : 


(5 i 
[too gms.} 

(5 etns.) 
(io gnus.) 
(l^OOO M.) 
Afl D y6. 


Agfo 14 —This i 3 a de^-^eloper similar to D.76 and I.D.ii 
except thsst it U5^ m hydroqtiinon^f, while the low alkalinity 
IB provided by using a BinaJl amount of cart^nate instead of hy 
using horax- 
The fomiula is :— 


Mctol . » , , 

Sodium sulphite {anhyd.J 
Sodium caibonnte (anhyd,) 
Potassium bromide 
Water to 


40 U 5 n^-) 

750 M (S5 Rnis.) 

9 M (I gtn,) 

4 i .1 (o' 5 gm.) 

20 013 . ( 1.000 C,C.) 


DevshpmtHt Ti#?i^.—Twelve minutes at 65* F. with tUe 
fa 5 tt! 5 t Agfa films. 

precise data are available, but after mu- 
uderablu use it can be regenerated by adding a further 6 gra. 
(0'7 gnu) of SDclkusii carbonate, 

Fi^m S/NTfd,—The presence of br?jmMte Euav cause a snmll 
loss in film speed. 


PjirainimipKnifil Hof-W^mher Dei jr.—.May Safely 

bo used for development at tempeiatunis up to 90® F.. giviny 
hue grntu and weJ]-gradi 5 d ucgativt-s. 

Taj-anTiuophcriol (base) 

Sodium sulphite {anhydr.) 

Sodium sulphate (cryst.k , 

Wafer to . " . 


30 gre. 
®oo ,, 

^00 p* 

ao ois. 


{3.5 gms.) 
l9^ gius.) 
{90 gms.) 
(l,UOO C,c.] 


A«^ih^ Pr&pt^iig ^,—^GoqiJk but the base may cryatallue out 
at temperiitures much below 70". 

D^fhpmtnt / Jh,«._For laateat films, up to tj mbiutea at 
70 K Cotresroading time at 73“, tjJ minulis 1 at So‘. lol 
mmutes, at Sj , 9 minut«»; at^o* 7J tninutcs. When devel¬ 
oping at a high temperature, the film must be traosfcrreij direct 
witheui rinsing, to a hm^lcniiig alop-lsith or hardening fijter. ' 
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D«v«Uiper9 ter NofciUvesj £Md Typ* 
ne)..»w 73the *t*tph»(e may be : Uevclopsiflent lime 

£:inir/«ior Sp/rtf.—Xo speed i 9 lost. 

G«m.^\^ry (me Oy' or 70 *. but leas « at h.eher 

tcimpcralurc^, 

Chnmplin i 7 —This developer nMnllV 'f^ 

\iiimc;L can be higMy rtcommenacd tor tint 
amatol roll film^ ^Though not strictly a fincKniin developer, 
ne^iitivra made wilH it enlarge extremely well. 


Metol . . - ‘ 

Sod mm aulphite (nnibydr.) 
Diciiliyienff gly^^ol - 
Triethanolamine 
Chlorqulool 
Water to 


6 gra. (0.6S grnO 

aso ., (loogoM.y 

16 mins, tr.66 e.c.) 
IQ „ (*.o c.c,) 

30 gfs. (3 4 6 * 113 .} 

so OSS.' (i,ooo C.C.} 


Pevelgpment time ter iiverage films. ®* 

4 mins, at 75* F, Each hall litre ((?* 01} wiU develop about 

150 sq. itis^ of him- 

It p«iltra»J. U.t fall««i« sWek Tm g^ r 

a£c.;i,ipMi.(»f.ydr.) ; 785 .. g«^ i 

Diethytene KljTSol > • * ,«Si,dro (il c!c‘) 

Tricthanobvmme i • ■ 

ssr' ; ; : : 

For iise dilute 1 part ol Ibis with 15 parts of a 10 
solidteo ul mdiydrJJTs sodium sulphite per ceat solubon 

ot cryfitaia). 

Old-Tvf'e Drvelopki^s still in Cosbhnt Use 
l^S^fcru 1CJ14 were available a number of tlc^dopang 

ijj -sf 

r^VS^,^i£a separate am“ila^^ 

Mhi^for'l^ul^sih^ pyro arntnotim and ferrous osulate 

dS^^rSkt have had fiJiporbroce iu the past hut are no 
longer in current us*- 
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Amnge^nt h dU^rfly Alphabetical by nama of davetoninR 
agurnt ^ wlisre a smgh foramla 4 ^i:Etam 3 more th.tR ojiff 
s ^ placed under the name of that usually 

^ mentioned ID speaking of the mixtum. Thus metai* 
^d^jinone wiU be found under A/cfe/, but tmo-metol wUl 
tw found ontler Pywogallot. 

AdHreL—Fn;'igi4 trade nanie for Cblor-quinol 

Amidol.—Synonym, diomuiophenol. Watkins factor i8 
-Hus develo^r Is mom frequently used for papeni than tor 
Thfi following formula is reliablo for negatiye 


Amiddl , 

Sodium sulphite (cr\’nt.) 
ftotassinm bromide' . 
Water to . 


30-30 fra- (4-5-7 gms.) 
2Sp „ (57 5 gins.) 

*> » (t- 5 f!ms.) 

looas. (i.ooocc.) 


at most a day or so. and to work at 
Its beat ajioukl be freshly made up witli dr>- chcmicala, 

^ rid ■■iMi/dD/.^See under LANrekH Slides. See also Avidol, 

Ae5!l.--\Vatkijia foctor 30. A conimerciU conceatmted one- 

A cottimctcial concentrated 
phcS“ff ™ “imlly stated to be based on panimino- 

Chlor-hydiDooinone. 

WalJujtt fKtur 5. Tids is n dean-working deveb^r sottiC' 

*P'P* foltowing concentrated otie-solutiou 

lonnul^ Can be tcconimcndifd 

Sodium sulphite [eryst J , 

PotasHum CArbonate 
Water ^ 

CWonqumol . 


For use take i part with 4 parts of water, 


4 oiS. (40Q gins.) 

. 3 Si [500 gma,) 
» (i,iX>oc.c.) 


fdfoSr^“'‘^ developer con be made up in two soluUoas as 

A. Cblorqutnol 

Sodium sulphite ferrat'l 
Water to 1 J . 


sJO gis, (jj gms.) 

4 023 . (joo gniB.) 

30 .. (*.300 O.C.) 
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far Old Typa 

B. Sodium carbonate (czy^t.) « 6loc5. ^s.) 
Put3ii?tiTii(i broRiitie . * If 2 gi^, (2,5 gms,) 

Water to ^ , io da, (i,ixk> c.e.) 

For tike 5 partfi A to 2 parta B. Development time 
for average TUtas at 65 5 to 7 miautes. 

See also 

(ji3^Sn,“Watklna f^tor 3 to 12. A clean-vrorkinR> sloiv- 
acting developer at one time uludi used Jor stand and tank 
developfitmti in many modem fine-gmin formula 

(seo Fti^ttt CftAiE^ Dkvklofmi^s^J^ and in ivann-tcnic developers 
forchloro-brorriide papers. 

A goorl one-solution formula for plates, films, and papersi^ 
is as follows :— 


Boiling water 

Sodium sulpkite (cryst.) * 

When dissolved add— 

Glycin .. . _ . 

And thim In small f^oantitles— 
Potassium carbo^te 


4 05 S. (200 c,c.) 
2I [125 gms.) 

I otr (50 gms.) 

j ors. (250 gms.) 


This forms a thick cream^ which must be well shaken, and 
tlien diluted with water; for normal work* dilute i oa^ with 
j;t or 02s. of wnter. 

Or make the above quantities up to 15 or. (75a c.c.)« with 
wster^ and for use take 1 pKut of the tiolution and 1 part water. 

The following Is recominended by Johnsons, Ltd,:— 


Sodinin sulphite (nryst-J 
Potassium corbouatu 
Glydn . 

PoUVfsium bromide , 
Water to 


. 220 gr?. f2j gma) 

. 440 ,, (S^gma) 

* &> (9 Kins.) 

. 5 » (0.3 gni ) 

* 023 ^, (tpDOOC.C.) 


For the fastest films, develop for mioutei ut 65 "* other 

about fi minutes;. If the solution ia dihit*^ for tank 
work, ci^end the Hitib pn:)^portionaJly to the dilution. About 
2I ox. (70 c.c.j of undilutt^ devneloper is sufficient to develop 
an S-ex|>osure 1.1 k spooU 

H^drequinone.—W'atJdna factor 5, A slow-acting 
developer, inclined to give fog anle^ bTomidc is included^ 
when it gi^-es very dean negatives. Generally tued in con¬ 
junction with iBffof, except for process, work, for which a 
hydroquinooe-cflustic soda formula ts generally rocomiiietided 
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giving Enaxiiiiucn contr^t. It is inclod^, in large pro¬ 
portion, in nearly all developers lor papers, as it helps to 
provide ritJi blanks and sparkling contrast; See also Con- 
iroiling Gradation under Bromide Paf^b, 

Oue-S&ittfion Formula, 


Hydroquinone , , .50 gr^. (i I'j, gms.J 

Sodium sulphite fcry&t.) . . f or. (yj gius,) 

Sodium carbonate (crystj . . ]| Ois. (150 gms.) 

Water to , . . , lo „ (r.OPO cx.) 

Elay he diluted to half lor softer efiects. 


Two-SaiuHon Formuta. 


A. Hydroquinone . 
Sotlium Sulphite (eryst,) 
Potassium bromide 
Water to . 

B, Causlk soda 
Water to ^ 


. 83 gn$. (Eogms.} 

■ 5^5 i. (6o|pn!L) 

0 (I grnj 

2DOZS. (1,000 eXj 

^ 160 giB. (i 3,5 gms.J 

20 o?S- (i.ooocx.J 


For usc^ take equal parts of A ftod B. Normal time of 
dovclopment of ohronae " filTus at 65* R, 7 to 3 minutes. 


AfiLriiHrim Contrasi DA*alopgr far Line 


A. Potassium metablsulphite 
Hydroquinone 
Potiissium bromide 
Water to . . , 


i jogrs, fijS gms.) 
110 (^SfilDS.J 

iio tiygnrs.) 

looES, ti,0on c.c.) 


B Caustic scstia ^ . 100 grs, (^5 gms.) 

Water to . , » * 10 d2s. (i,ooocx.) 

For use, t&ke equal pam of A and 


Meriftd,—A developing agent, stated to be an udditiDD- 
compound of paraphenylene-diamine and pyTocatedain, used 
in Fi?;ii Grain Dmvtii,opwext (f.p.l. 

Merok—Watkins lactqr 30* A developer ol high energy 
capable of giving low contrast negatives without loss of detail. 
Generally used in conjunction with hydroquinone, and 
freqnentEy introduced into Bne-gmin developers intended to 
permit mmiTniim ejcpo^um, (See FiNEGKAiK Dnvei.oi'MPJit-.) 
Combined with pjTogailoL fr^v.J to give pyro-nietol, mnkes one 
qf the mo$t qaick-ncting and energetic devclopeis known. 

It is an ingredient In practically every modem developer, 
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both foT ni^gAtivte and prints, exc^^pt those intended to i^ive 
mrm tones on prints or slides. 

Mctol has a tendency to attack the sJctji of some people and 
Cause unpleasant soms. (See Effects oi^ Ci^ehicals on.) 


Concenftntfd Om-Soiniton 


Metol * . . , 

Sodium isulphitfi (atibydr^ 
Potassium carbonate 
Potash um bromide * 
Water to . . . 


130 grs (T5 gms.] 

^ . {75 > 

660 .. (75 gnis.J 

iS p, (sgms.J 
20 ois, (1,000 c,c*) 


For use, dilute with 4 tLmeF; jts bulk of wTi.tcr, Development 
time at 3^5 minutes according to emnlston in use and 
type of negative destred. 


MeiaUHydrtYi^uinon ^ —This combinetiem is probably the 
most popular of all developers todayp as it can be used equally 
well for plates, films and papers. It is genaraliy known as 
M.Q/', iu which the " Q sbmds lor quinol. a synonym for 
hydre^uinone. The following is the I] ford ID 1 fonmila for 
negativea. 


Melol * , , + 

ScKllum sulphite (ciyTst.) 
Hydfoquinone 
Sodjum carbonate {cryst.} 
Pot+tssium bromide 
Water to . . . 


30 gTB. U 

^ (150 gms.) 

So gr?. (S gms.) 
iOjES, (iCKJgtlia.) 

30 gis. (a gma.) 

30 D 2 S. ([,dooc.c 4 


For uhje, dilute r part ol above with 2 parts of water. The 
average roll lilm should be developed for about 5 minuter at 
65^. Corresponding times for 55'' smd 75^ 7^ and 3! 

minutes respectively, 

Univ^trjai Df^riopfr, Tliie fullowlng forntLiia, designed for 
gaslight paper^ can equally well be used for bromide and 
chloro-bromide paper, and for plntes or films. It keeps well 
ia air-tight bottles. 


Metol , 

Sodium sulphite {anhydr.) 
Bydroquinqne 
Senium carbonate (anhydr.) 
Potassium bromide . 

Water to » - . 


14 gra. ( 1.5 gma.) 

* 3b ,, (O.5 gnts.l 

- r. ) 

* 4 H P ! 4 ) 

2.0 oza. |[i,ooo c^c.) 
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For g^^light paj>ere^ use u^dilnted. For Irromidc paper mix 
Vi'ith ^ual bitLk of water* and add t to 3 drop$ of lo coilt, 
bromide to each ounc^e- For dish developmrait of negaUves, 
dilute ifcith e<jupJ bolk of water, and develop uvenrgc mil film 
for 3^ mins, at 65"^F. For tank development^ mi^ 1 part with 
3 parts of Ti-atcr, aad develop average roll film for 7 nuiia. at 
65T. ^ 

If degifod, a »tock salution may be made up at double the 
fftmngth shown In tfio formula. 

Jhfarijnxiui E^fgy Tbe following will produce 

the maximiim of shadow detail on ptn under-expewed plate or 
fUiti. (Kodak D. U2 formula.} 

Water [about las" 

WoiJd aloobol » 

Metol ^ * 

Sodium sulphite fanhydr.) 

Hydroquiaone, 

Sodium hydroxide , 
pQtaai;juiii btomide . 

Water to . * , 


15 ois, 

• I or, 

. I JO gns. 

.(60 ,, 

. t 30 ,, 

75 

75 M 

♦ 20 OiS. 

Development time, 4 to j minntes'at 65" F, 

Thrif-StrlntiQii 

Ah Hydroc^uinone , 

Sodium Sulphite 
Potassium bromide 
Water . 

B, ^fetol 

Sodium sulphite 
Water 

€, Sodium carbonate 
Water . 


(750 c.c.) 

U8 C.C.) 
(14 emj,* 
(5Z.5 gniB-) 
tM KKM.) 
(3.8 uniB,) 
(8.8 gms.) 

(I * 01-10 C*C.|i 


FofTBiffrt {Morti witfr). 

00 gra. (20 g^niB.) 

tiozs, (i 5 ogTa 3 .) 
ro grs. (2.J 
10 Ots. [C,ODO C.C.j 

(r6 gmit.) 

(150 g ms ] 

[l.OOO C.C-) 


70 gm, 
] I ozs. 
10" .p 

I i oz$. 
to 


(15" gma.) 

(ipOOO c.c.) 


For norniaJ exposures use ecjual parts of A, B and C For 
over ejeposure use a pam A and 1 part C. For u mler^xpoaure 
use 2 parts B and l part and dilute with an equal bulk of 
water. 

CittiCfHlraftd highly cotiCcnl.rfttcd developer can 

bft rpde as follows: m oh. (570 c.c.} of caustic soda 
solution IS first prepaitd by dissolving i pari by weight 
powUcml caustic soda in a parts by w«ght of watef, In an 
ordinary eiumwl saucepan pints of water £1.400 e,c.) arc 

210 



£>ftve]oper8 for NegiHivr»: Old 

Heated to the boil aud 90 {5-8 gms.) of potasaium mttabi- 

saipbite added, and, after allowing to cool a little, l| otS- 
(42-5 goiBr) of motol and 3 ozs. (S3 gm^.) of hydfoqtiinoDo are 
added. The soIutiDn is then put in a ** Winchester " or other 
two^nart bottle, and 13! 02$. (^Sogmi.) of pcFtassium metabi- 
^ulpbite adtled, when a precipitate vdlJ be fomied. The 
ranstic soda solution is tiow added, cautiously, until th^t 
precipitate is just dissolved, care being taken to avoid excess 
of Soda. Potassium bromide (} oz. or at gm 3 -]l is then added, 
and the Solution diluted with water to make exactly 80 
(apZ5o c.c,)^ For negatives, at a dilutbu of i in 5, it ia a one- 
minute developer^ though many will prefer a greater dilution. 
At a dilution of t in ao it works perfectiy with gaslght papers 
and this js also a good strength for plates and dims. A 
dilutfon of I In 40 gives a good developer for bromide prints. 

Mcial-Chlorgulnol.^This mixture^ though more expen¬ 
sive th4in M.Q., has the advantage that the chlomaimoh unlike 
hydroquinone, rrmains active at comparatively iow tempeta- 
tureSi. Further, there is Jess tendency to aerial fog^ so Uiat it 
is to be prefemd fot film development on u drum or by the see¬ 
saw method. Any of the M.Q* developers above can be 
converted to mctol-chlorqtiinol by replacing each four grains 
or grams of bydroquinone by five grains Of grams of ch+or- 
qoinot. 

FeiriimiTiDpMeiuT'h —W^Eitkins factCFf 16 to 30, An ene^ctic 
non^staining developer, giving an absolute minimum of fug. 
It particularly lends itself to the preparation of a concentrated 
one-scliition deve]q|i^r, and is believed to be the li^sis of most 
cotomercittl developers of tbui tj-jw (e.g., A2.cl^ Certinol^ 
Hndinal}. 

BoU about JO os. (55Q c.cj of water bribkly fora few mmutc^, 
and allow to'cool. In 3 01. (150 c.c.) of it* dissolve 1 
(30 gms,) o( anhydrous s^iom sulphite, or double that weight 
of crystals, and litir its i oi. (iSI gms., or i oz. as bought] of 
paraminuphEuiol to form a cream* Then pour in 173 gr. 
(* I "33 (5™^) caustic soda dissolved in abont i 

(JO cx.) of water. This will disolve the paramJnophcno] 
cempietdy. Then add cautiously, a drop or two at a time, a 
concentrated solution of potassium metabisulphite or^ if more 
convenient, conceutralcd hydrochloric or glacial acetic acid 
diluted with an equal bulk of water. Only a drachm or so 
{some 3 C-Cp at insist] vrill be needed. Stir vignitsuajy after 
each additsprt. A white precipitate of piraminopheDoL will 
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each titnc i at first this will icist^fitty rcdissolve on 
stirring, CociLinutr till the pr^ipitate refuses to dissolve; 
then malte up to a total bulk ot ii J oi, (3.25 cx.J with cold 
W'atcr^ stir, and bottle iainiediately m a nambcr of small 
bottles, each hi led right up and tightly clcksed wdth a rubbet 
tork. 

Kote particularly if pamiflifiophenol Uy^lrpcMartcle is 
used, it will not qj| dissolve plain parsitiiinophenol (the base] 
must be used. 

For dish dev-dopmetifc of negatives, dilute t part with 24 ol 
water, and develop average roll hi ms for 9-10 mins, at F. 
Or may be used at double the strengtli for half tlie time. For 
tank tlevTcloptncnt, dilute 1 part with 40 or Iw df water* and 
develop aji avemge roll film for 15 or 24 miimtca at 65" F. 
Watkins' factor 50 for avTOige negatives. 

With brofohle papjer, dilute as for dish developmcntr ^nd add 
a little bromide or developer-improver. Gives verv soft 
prints. (Sec CftntrQfhng Gtadntii>n under BuouiDl- pAr-Ea.) 
For gaslight paper, take i part to 15 parts of water, and add a 
few drops of f d per cent, bromide to each ouucer 


A two-Bolution formula ii as follows 

A. Furaminopiictiril hydrochlmiilc . j^agrs. (17 gma.) 
Polas^iun] melabisulpliile , 105 grs. (tignl'^,) 

Distilled water to . .20 ois^ [i.doo m.) 

P Sodium isulphitc ^ . flSo grs, tioogms.) 

Potassium au-bonatc, . gso ,, (105 gms,} 

Distilled water tn . , ao oas, (t.Mo cx.] 

For use, take eiiual parts of A and P. Development time 
for average roll 5 to 6 inirtfl. at 65* F. Watkins factor, 16, 
Paraminophenoi - Hydroqmnffne.— Tlik combination be¬ 
haves much like but ^iuce it contains no mctol can be 

uscrl with safety by those who suffer from mirto\ poisoniug. 
ParaminoplKnol (hydrochloride) 44 grs^ 

Sodium sulphite (anbydr.) 

Hydrorininortc 

Sc^um iriclabomtc (Kodalk) 

Potns^iLim bromide . 

^Vatcr to 


26q 

^75 

41 


(5 

f 30 gmsd 
(2.5 gms.) 
(10 gms.] 
(0.5 gras.] 


3’'^ (i.oooc.n.) 

p^elopm^t time for average n*lt films, about & turns, at 

^.,-.’1 ‘ ■ ?*!. papers, replace the melabonite by m 

equal weight of anhydrous sodium carbonate ^ 
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for Negatives j Old Type 

didinifnei—A developing agent used iti Ftsi? 
GkAl.Sr DltVELOPWESST (f.pj. 

P^galfor_factor si to iS, according to formula. 

This developing ageBt+ faiuilijirLy knoivu as ** pyro^"" or soTue- 
tim^ as ** pyiogaillc acid,^^ was one of the earliest suggested 
for dry plates. It is still widdy used for developrnertt by 
inspection, for which It is better suited than for tank work. 
Unless much sulphite Is used, the image is reinforced by a 
yellow stain, which makes the negative print as though It 
were more contrasty than, examination by eye would snggesL 
Numberless formuliE have been suggested for pyro 
developers, and every pcssibloalkaJi has been used in conjunt- 
tioa with it. The pyro-soda developer, which uses sodium 
carbonate, is the chief survivor of thcse+ and every plate-maker 
gives a formula for use with his plates. The Ilford formula is 
au old-established favourite and is given below. Watkins 

factor 


n/ifrd 

Stock Pyro [lo per cenh). 

Potassium metabisalphite . 1 lo gns. (& gms 1 
Pvro (J 5 > 

Water to . , . - 10 oxs. {^^Q c.c ] 

This sclutmn will keep for prolonged periods without 
sene us oxidation. 

A, (i pur cent^ T’y™) 

Pyro Stock Solution - . ? ois, (loo c.c.) 

Water to . . . * uo „ (i.oooc c.J 


B. 


Sodium sulphite 
Sodium carbonate « 
Pota^^ium brofoide 
Water to 


i OES. [ i<MJ gms.) 
- Oaogms) 
lagrfl. (1-3 gms.) 

+ /ODES, (t *000 C.C-) 


For use. take equal parts oi A and B. Time of devdopmen t 
for average hlms. 71 minutes at 55*^ 5 niinutes at 65 . 
34 minut^ at 75 “. Where possiblD, devdopment should tAke 
place at or thereabouts. 

Another wcLbknown pyro-^a formula ts the nou-staiQing 
developer sponsored by the B.J. This Is 

aij 


D 4 v«i<iporft for Old Type 


A. Potassiuni iiietabls:ulpbit« 

Sodium sulphite 
Futassium bromide 
Pj-ro .... 
Water to * ^ * 

B, Sodium carbonate . 

Water to 


. i6o gTB, (1S-3 gmen) 

{14S 

- 40 „ (4-6 gma ] 

. ifio ,p (iS*s gma,) 

. 30 OZS. [I.OOO C,c4 

ipsSo gr® {14S gma,) 

. 20Q2S. (i.QM CX.} 

Time of 
to contrast 
5 - 


For use, take i part - B, i part: water 3 parts, 
devtaopment, 4-0 minutes at 65^ according 
require amd typo of emulsloii in use. Watkins factor^ 


Pyro-btefci-J^-^Xhia mudtore combines the extreme energj^ 
and detaibglvmg power of metol with the density-giving 
characteristtes of pyto. The latter can be enhanced by the 
yellow e otour of the image that results w hen sulphite U omitted 
ironi liic fonnula^ and a developer made up on these jiiie^ is 
ti^arded by pressmen as the b^t possibLe solution in whlnh to 
develop an nnder esc posed plate. 

The following in the famous '' rmperial Standard formula. 
Watkins lactor. 


A. Pyno » . . . 

3 d«dwl - . . + 

Fotassiam metabEmitphite 
potassium bromide 
Water to 


- 55 S^~ fb gms.) 

■ 45 j 

. 130 ,, (14 gms.] 

. 20 {2 gtns.) 

. 20 OES+ (1,000 CXh} 


Sodium Carbonate 
W'ater to 


4 ors. 

30 


(300 gms.) 

pp (l.OM CvC.) 


For use equal parts of A and B, Devdopnient time for 
average roll fUm. normally exposed, miitates at 65", 

(VMutci:hiR_\i^tkiiu factor 10, Tim developer ia not 
10 current uw m Ejigfand, but not infrequently wpeara in 
German publicatioas. A pmdem formula is 

A. SD^^^phftc {anbydr.} . 350 gt^. Uogms ) 

Water to . 

B. Potassium carbonate * 

Water to * 


t75 u gmn.j 

30 ors, [1,000 c,c.) 
1*050 ffs. (lio gms. 
30 03S, (t^DOO C.C.) 


fn preparing A, dissolve a pinch of sulphite, boil the water 
for to mins., then add nest oi aalphite and the pytocatechin, 
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Developers tor Ne^unvcs : Historical 


For usc^ lAke i part A. 3 partE B, and r part water. Develop 
average films for 4-6 minutes at 65* F. 


ComptHMtinf D^ehper, The following, due to Windiscli, 
is s tank devt-loper daimcfl to prevent haktion, to retain 
high-light detail in even the most cotattasty subjects, and to 
coTnpeiLBate for over-exposure. 


A. Sodium sulphite (anhydf^} 
Pyrocatcchin 

Water to , 

B, raiistic soda 
Water to , 


MOfts. (l2,jgms.) 
700 „ {So gms.) 

30 OZE. (l.DOO C.C.) 

z „ (lOOglBS) 
30 ,, (l^QOO C,C.) 


Prepare A as noted in pteCGdiug formula. 


For oarmaJ and contrasty subjects, take parts A, 7 parts 
and 500 p^rts water, and develop an average filtn for 15 to 
30 mins, at 65* F. For extremely cotitrasty subjects^ take 30 
parts A. 5 parts B and 500 ports water, and devtJop for tS to 
30 rainutes. 


HtsTOfiicAJ- k}iti Traditional Devllcipek^, 


E<iiin>L^%Vatkiils factoT 20. An energetic developer 
related to metot It has not been available for many years. 
A typical fonnula was:— 


Sodium sulphite 
Edinol 

Sodium carbonate i 
Water + 


, 5 0£a. (ssognue.) 

d 8 ^ gr^. (£0 gms.) 

3 | 03S, {135 gms.) 

. 30 ,, {t,0C30CpC4 


For use, take 1 pari of above and 1 part water. 


Eikono^en,—Watkias factor g. Thii> developer, a uaphthol 
derivative, has not been available since TypkoJ 

formuLo were:— 


A. Sodium sulphite 
Eikqnogen 
Distilled ^-nter . 


I oj, tioegms.) 

i (25 

TO Oj^. (tpOOO C.Cp) 


B. PotTi^jcm carbonate . | 

Distilled water . « . JO 

For use, mix e^nal parts of A and R. 


ox. 

ozs. 


(75 

{i,oao c.c.) 
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Devdopertt for Neft^tivw : HlEtorlcnl 


Sodiotil ^Iphlto 
Scrtii um cjirtwnate 
Distilled vector 

£LkODDgL-ll 


Ofi^ Sahtiwa, 

. . t ozr (toagmii;) 

I *1 [50 gnii,) 

. . 10 (1,000 CX.) 

i oz. (25 gras_J 


Fctfomj O.cuZuif.'^Thls developer has not been in gentml 
use for litany but wja 3 comiidisrably used to Hit early 

days of dry plates. 

A ferroo.^ o?caIate developer for plates ftnd 51 ms is made as 
follows:— 

1 lot water * « * . * 10 om. 


A, 

B. 


Potassiuni oxalate (neutral] 
Hot water 
Sulphune add 
Fartous sulphate * 


PK 

10 o^. 
xf mioims. 

-31 DZS. 


Mix 1 oa, ot B with 3 to 4 0/ A (pour B Jirilo and not 

wrf<a), 

Ortol -,^—Disappeared Croui the British oiarket in 19j4, A 
standard fomixiCi w:as 


A, Ortol . . . .70 gra, (15 gms.) 

Polasslum metabisulphite « 33 gms-^ 

Watef^ cold , . . in o:^, (1,000 e.c.} 


B. BodiuTU earbOflate 
Sodium suiplute 
Potassiuni bromide 
Water 


. i| Qzs. (115 gUUk] 
li M (175 gras.) 
.5-10 gi^ (J-i-a -3 gms.) 
^ 10 ozs. (1,000 c.c4 


The potassium bromide may be left gut in cold weather. 
For rapid davdopoient take 1 part of A and i part of B. 
For sbwer development and softer results dilute the mixed 
developer wiUi an equal quantity’ of water, 

Pyro-Aartene*—Moke up the following stock solution :— 

Py™ . - i # * I Ok, (100 gms,) 

Sodium Sulphite , , . 4 ois. {400 gms.) 

Boiled wraler . , - 5 (900 cx,) 

For normal exposures use :— 

Pyro stock sotgtlon . ^ 40 minims (10 GX.} 

Aoctunc . . , . 40 (JOC.CO 

Water . , . ^ t os. (1201 cx.) 

ttb 




Developers lor 2 Hlstorleil 


Pvm-Amrruinia.—In the early diy-pLate d^ys this dev^slopcr 
^■33 a great favourite, hut is now but little used. Owing to the 
volatile character of the alkali, it Is not n^Uabljf either for tlmv 
or factorial de^'^lopmeut. 


A, V^yto 

S^Lum stilphite 
Citric add 
Water to ^ 

U. Ammonia . 

Water to . 

C, Animotllum bioniEde 

Water to , 


, 1 03E, (loogma.} 

* 1 Oza. {^oo gms.j 

* aogr?, (4gTrta,) 
to ozs. (j,ooo cx.) 

[ OZ. {100 C.C-) 

H 10 0Z9, ( 1,000 C.C.] 

1 oi. (roo c,e.) 

^ to 0£S. (l^OOOCLC,) 


For use, fetlre 10 minims; B, to ininiins; C, 5 minims; 
water, I 01. {2 cx, each of A & B, 1 cx, of C, and 100 cx, oi 
water,) 

Pjra^aujpc.—Pyro in conjuactioii with causlk soda or 
caustic potash makes a rapid and eoatiomicaJ de^'elo]>er. 
(But Bee I^hocj.li_ol 1, Valenta's formula is as IcUows ■— 


A, Fyix 

Sc^ium sulphite 
Water to * 

B, Caustic potash ^ 

or 

Caustic soda 
Water to . 


. 110 grs. (25 gms,) 

* 1} ois. (162.5 priB.) 

■ 10 ,, (i,o<}0 c;c.) 

■ 5 ° gra 

. 15 {Sgms,) 

10 0£S^ (1^000 O.C,^ 


For use, take A, ( on.; B, 1 oi.; water, 1 oz. 

Pyro^Soda for pfure-Tesdug.—The Hurtcr and Driflidd 
standard pyro-soda developer for plate^speed-testing is 1—■ 


Pyro . 

S^Jum c4rtK>mite « 
Sodium sulphite 
Water to 


@ partsL 

40 

40 t. 
1,000 ,> 


WaTKI^TS THEMMO'DnVEtOPlIK^ 

Two standaid formiila!, given below, were issued in con¬ 
nection with the tables of development times iiisued by Alfred 
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D^velopmenC during Aiul fifcer FJEiag 

Watkins and the Watkins Meter Compoav. They were as 
followa : — 


Thermo fVr^'Soda —- Watkins factor 5. 


A. PjTO 

PotnsaiuiD metabisuipbite 
Sodium sulphite 
Water to 


J20 gi 5 . (3^5 i-ms.) 
ifio ,, {iSgms.} 

4 &7S, {soo gats,} 

70 „ (ifOOO c.c.) 


B. Sodium carbermte 
Potassium bromide 
Water to 


8 OiCS. (^00 gms,) 
So giB. (9 gms,) 

20 0 * 3 , {1^000 C.C+) 


One dram eadi of A and 3 made op to r oc. with ™teT is a 
normal develop^. {|2 5 cue, of each iip to too c.e,) If the 
bromide is omitted^ tho devdopmont time is pmcticolLy 
unaltered« but the Watkins' factor biXomes 12. 


Thermo M.Q-—^WatkiQS factor 13, 


A. Metol , 

Sodium sulphite 
Hydroquioone 
Wutijr to 

B. Sodium carbonate ^ 
Water to 


, 60 grs- (7 gins,) 

- 4 0£i. f^oo gms,l 

. iSo gra, (2 [ gms.) 

, 20 ors. ( 1,000 cue,) 

. {a7SgnisO 

. ao {1,000 M,} 


1 1 dTams of A and 1 1 drams of 0 made up to a ocs. with 
water maki? a normal devdoper of energy equal to that of 
Thermo Pyro-ScHbL (9*4 c,c+ of each to loa c.o*) 


Duvzlopment odeing AHty ArrER Fixing 

A developer which will slmultoneoualy Jix the plate can be 
prepared as follows t — 

Sodium sulphite (anbydr.) 

Acmdol 

Tiibassc sodium phosphate 

Hypo (crystals) 

AVater to ^ , 

rake I or, for each 9 sq, ins. o| plate or him to ht^ 
developed (ri o^, for otto i^plate) and use at F, Time 

required, t5-iS mins, 

3 lS 


iSO gm. 

(40 

gnta) 

45 

(5 

gins.) 

175 ** 

(10 

gms.} 

330 ,, 

(=5 

gins.} 

20 033, 

fl. 

Qoa C.C.) 






DlncttEile 


l>lfiEihragmB 


Devrhpment ttpcf —It hai loag bctfi known ttiAt 

sn 1110117 ^r^tances an Image may be developed on a plate 
which bos Already been fixed. All that is required is to 
cixposo sufTicienttyt ^ plain hypo baLli aligliLly alkaline^ 

and to wash thamnghJy. The clear plates which bear the 
iav-isiblfl image may now be luUy eaeposed to light, and the 
development may bf postponed for any length gf time. 
Tlie develgpmcnt is in fall daylight, follows :— 

A stock solutioii is tnade ap with^^— 


OistJJlod water , , , . 

Ammoniuin thiDC)'aiiatc 
Silver nitrate ^ , 

Sodinm sulphite . . 

Hypo . . 

10 per cent potusaium bromide 
sol Li dan , . 


100 c.c. 

^4 grama. 
4 

S 4 

J i* 


0 dropi. 


This stock solution keeps well, and for use 6 c.c, of it are 
mixed with 54 c,c, of water and ^ cx. of AeoI, or the con- 
centrated paiamiaophenal developer gi^n under Piamritifio- 
phtttcfl above. 

The dcvelopincnt of the plate is slow, gomeditLEsa taking as 
long as 12 honrs^ When the development is complete* aH 
that Is required is to wash the ncfati™: but if the whidsh 
tone is objected to^ the negati^'e may be blackened by the 
mcrcmic chioiide process of intensliicatioTi. 


DiactfnLc^ A term applied to any medium through which 
actinic light (^.e.J can pass. Snbstaaccs which allow no 
actinic light to pass are termed adiacltmA. 


Plamtnophenoh Chemical name of AuiMh (fX.]. 

^ DSaphroi^^ms a partition) very frequently colled 

" StopSp*^ are obstructions placed before, hdiind^ or within a 
lens to cut of? marginaL raya whUa pcrmittitig Lhc cenLrai 
rays to pas. 

En early tenses a form of stop devised by CoL Waterhotiser 
was used. Sto[>s, conaistiog of thin plates of metaJ* each with a 
different-steed circuktr opening, wtins placed in a slot in the 
tens mount in such a way as to bring the centre of the opening 
OH the axis of the lens. In a later form, the inconvenience of 
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DLaphrHg,m9^ 

having to carry a ao mlK;r of sepamtcr stops led to their repliice- 
mcnc by rosming Ttopi. whizh consisted of a circwJar plate 
^ith a series of holes, any one of which could be 
brought into po^iilaon by rotating the pJxwtc. A simile device 
usually in the form of a sliding plate, is found in modern box 
CAmoras, while the original type of rotating stop is usod in the 

Com pass " miniature camera. 

In all Dlhct modem cameras and lenses the xns M^phragm is 
used. This cotisista of a number of overlapping leaves of 
thin metal. One end of each leaf is located oti the periphery 
of the mount while the other is located on a circulnr ring. 
Rotation, of the latter brings the centre of each leaf towards 
or away from the axis of the kns, so contracting or cnliirging 
the roughly circuLax free space left between tlu: leaves. 

For a lens consisting of ^ single component, cemented or 
oihcrwiw, the usual position is from i to i of the focal length 
m fnmt of the leiis, though in at least one modern single lens 
ftho Goerx FronlarJ the dLaphragin is behind the lens. (Sw 
Djstohtion.) Iu doublet lenses consisting of two positive 
components, the diaphragm ts placed mid wav between tJie 
components U are alike, but if tliey are of different focal 
lengths the po^donof the diapliragui depends oti their relative 
foo. Its position in a modei'n non-convertible ana^tigmat 
depends on the design of the individual lens. 

The dfiaphragm controls the amount of light passing through 
the letis^ and hence the expo^un? that the filui w^ill need. But 
ns the cone of light |converging to a. point on the flensEflve 
suKace} that wdl be oilmittcd by a kna of i in, diameter at 
3 1T15. from the film k identical in angle with that admitted 
by a tens of a in. diaraelu at b ina, from the tilm, identical 
ex^josures will be required in these two instances. Expcisure 
15 thus determined by the ratio of the diameter of the aperture 
^ the focal length of the lens, and if this is known the exact 
focal length of the lens needs no longer to be l;iken into 
con5idcratLoti in determining exposure. 

The eWdeut convenicucc of iliia has led to the pmcticaltv 
utm^pal ^ of the ■■ F s>^tcm " of marking stops. If tlie 
locsU K-ngth of a Icna is 4 ins. ard its aperture r m,. Jt is said 
it The figure 4 denotes the number of times 

the dinmeter of the aperture will divide into the focal Jen'eth 
tlie statement that " the atop is//4 " mdicatca that tJie 
^amettT of the apertum Is c-quni to the focal length dKided 
y 4. Ihe synitp^ ^ thu^ exactly ivhat it appears to 

be : n, ^^mple fr^ictioji. 
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Any lens, of any focal Icn^h^ wrill require the same exposure 
Lis any other so long as tbrit tliaphracnis arc set to the Kune 
/?riumber—^apart from questions of loss of light in the tens 
through TTflection or absorption. As the amount of light passed 
depends on ilie area the aperture, ivbercas the ffnumhvt 
denotes its diameter, the exp^urc required at different stops 
will be proportional to the ^uarc of the //number. At ff& 
four times the exposure requifeii al will be needed^ wSiile 
to find the stop tL-quirinf; double the espofliiru of /4 iwu must 
multiply 4 by the square root of two. This atop is 

aucord i ngl y 

The -standord series of apertures uith which ail British and 
many foreign lenses arc marked Ls m thosen that for each 
successive stop marked on the scale the exposure must be 
doubled, and//4 is tiiken os the basis of the series. The series 
therefore is:— 

//1 Ml: ft3 ; f!3~i : fi4 ; //j-fi; fIS i fin : f(j6 : //a* : //ja. 

It Will be ob*ervL<l that for convenience the numbers 
actually used are semewhat rounded off. 

XhEHle is no compulsion on any Eens-maker to turn out 
lenses w^hdse mftsttnufn apertures coincide precisely with the 
figures of the above scries^ the basis of which is after all purely 
arbitriLry. In the past, //6'S and //frj have b^n the 
maximum apertures of many first rate leases, and more lately 
//4-5 and //3-‘5 have bec-ome exceedingly common. Particu¬ 
larly is this the C 3 s& w'tLh //4-5, which was the standard maxi- 
mum aperture of the majoritj*^ of fast lenses from about lOio 
to 192J or lakT- Tlioujfh no ionger rvg?irdcd as particularly 
" lenses of this maximum aperture remain in very 

widespread use, Asi a result of this, a series of apertures 
on //4' 5 is very frequently marked on leases, particularly 
those ot Cerman origin, The series in question is ;— 

//i-fi ; // 2 -a ; /f^ 2 : f;4.S: //b .3 ; //o : fjjz-s ; //ifl ; /fly. 

As with the Series based on //4, the exposure has to be 
doubled at each step. 

If the maximum aperture of a kns does not belong to the 
series accottling to which the other stops an? marked, it will 
bfl desimblc to work out its exact jnelative exposure value. 
If an//4'5 kn3 ia marked with the//^ .series, so tfiat the figure^ 
run : 4 5, ^ 6 , S, etc., the i-ulc that exposure is proportional to 
the square of the stop-number muat be invoked. (4-5}" — 20^25, 
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DlB|fbra^niJi 

iuid At // 4'5 the exposure required win therefoinL" 

^ ^ ttectled at //5'fi. TLe cQnvsiucnt 

round nuitiber of two-tbirds would make el suitable working 
approximation. 

In i&St the RoiraJ Fbotogtaphic Society prqposcd to avoid 
need for squaiing by marking diaphragms by hgures 
denoting their relative explore valuer, taking //^ os the unit. 
On the " Uniform System/' thciFfore^ the series of /^numbers 
based on/A wooM fun :— i, i, i [-=fh)* 4* 

Ttiev s^'stem is now no longer in use^ but lenses marked 
according to it Aft stil in existence, EioUbLy in tlie older 
Kodak cajneras. The same makers have often niarhcd tlie 
lenSHapertufc^ in tbejr less expensive camciraJ with the figures 
I. 3- 4—these are merely idontifving nnmbere for use in 
connection with the instruction bcLoklct, and the tact that the 
largest aperture is Mbelkd ” i ** does not Jmpiy that it is 
U.S. t or fU. Usually it ia about//!i. 

T-sfof^i .—^Tlifc steady tendency toiAurds ultra-fust Icn&c^ of 
complicated stniErturo, which lose much light by iuternal 
reftections, coirtliilned with the recent introduction of coating 
(sec CoATEn Lemses) to climiaate these rellections. has mtncH 
duced the possibility of quite large di^crences in the aTn,ount 
of light transmitted by different lenses working at the same 
/-number, Tliis, in tuna, introducers poa^dbiJitiies of error in 
exposure calculation that may be imparlant when using colour 
film, the latitude of which b sinah- To allow for this, a new 
system of stop-mnrking, based on the actual light LTart^mitted 
by the leoH at various stops, ha*? been introduced. This 
'■ T-systom ff for traniinissiodi **) is based on the /-ii;^'^tem; 
a kns marked T 3~0 actually tiansnnts the same amount of 
light oji would an ff^'h lens compared of ideal that 

neither reflected nor absorbed nuy light at ah. If the lens 
marked " T 5-6is a complex onc^ uncoated, and in fact wastes, 
b\’ reflection and absorption, some 40 per cent, ot the light it 
receives, lucasuretnent o! the effective apertnre would show 
it tc Ije about //4*35. tf the lens w^ere now* coatwl, reducing 
its losbcs, say, to 7 per cent., tlie T-number of the stop would 
be altered to T 4 - j, the /-nittnbf^r of remaining at //4'35. 

Duly if the glasses could be made non-absorbing 

and i^Qmphltiy non-refiecting ^vould the T- number reach the 
same value as the /-n 13 ruber. 
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nJaphraitmB 
t/s# ff/ DiapJiragna, 

The cisrvriectioQ of the diaphi^giu with liai already 

been made clear. Besides rcduciiig the light passed, closing 
tlie dutphr^m has a cortsiderable effect on the character of 
tJie image. 

If a perfectly corrected leiis were focused on tb« night sky, 
the Image of every star would be sharp,^ no malter what part 
of the plate it miglit fad upon. Tocojiiplcte correction, of the 
lens would result io some or all of these images—usually those 
towards the margins of the field of view' —being represented 
as discs instead of polota of light. The residuat aberrsitions 
responsible for this unsharpness am reduced by initking the 
(liaplimgm smaller; "'stopping down"' wciuld therefore 
reuolt in reducing the diameter of the discs of light until they 
approxiin.itc to points. 

Stopping down thus improves ihr tl§finiiton givon by dii 
ttms. 

Assuniing that by th<? night sky test *" the lens were 
found BO well corrected that stars in all ports of tlic field of 
s'iew were sharp, next imagine the cariitra focused on nu, 
object say lO ft away. At full aperture this will be sharply 
reiideredi, bu t init^cs of objects at greater or less distances will 
be uoshajp. TMs lack of sharpness will be greater the further 
removed tlie object is from the lo-ft. distance focused upon. 
Objects at 9 ft. or i l ft. will hardly be perceptibly less sharp, 
but tliose at 6 fb and 30 ft. will be decidedly blurred. On 
stopping down the lens the rone of sattsfactory definition 
wiif spread oaiwaida In both directions from the distance 
focused upon, until wheu a sufiBciently small aperture is 
reached even the objects at b ft, and 30'ft. will no longer bvi 
perceptibly less well-defined than that originally' focused 

UpOD. 

Stopping down thus the £ 9 n& cf sharp focus. |,See 

DertH OP Focus.) 

The Best "" Stop 

With many leases of extreme speed {ffz or wider inaximuio 
aperture) a sniail amount of readual ahitTation is dciibcrmttly 
left in the contfe region of the leas to balance aberrations due 
to the peripheral zones. If such a lens is pmgreraively stopped 
down, definition may improve up to point and then 
detorioraLe, 

This point is often overstreswd^ and it Is worth remarking 
that if the loss e£ definition ou stopping down beyond the best 
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Atop U litely to be noticeable in practice, the kns-tn^hcr w-iU 
limit the m-dveincnt of the diaphragm, so thrit it caonot be 
set to too Btiuiil a stop. Further, though central dohoitian 
may pais its best if the lens is too fat Btoppecl tJow^^ mai^inal 
definiLioa usually continues to impro^'o. With a miiuatTite 
leiu! stfkteil to give beat definition at about /j'fj, it may be 
necessary' to stop down Xo ffti or even /Ii 6 to get the sharpest 
reprorluctioa right Into the comurs o( the negative. The 
loss of centnil definition is usually too trifling to notice, even 
with tlie high-re?tolutiDn films used for microfilm work. 

Diffraction, sometimes blamed for loss of definition cm 
stopping den-m, plays but a small jKirt Its effect^ with a 
perfect lens, ia to broaden out a point toa dianteter pf 0^01:10043n 
inches, ivhcrc -n ia the stop-number in use. For an object, 
esaetty focused u|Ksn, to be rendered on the negative vdth the 
slight but unnwticcablc unsharpness as^iated with the limit 
of depth of focus on a mitiiaturt film, the lens would have to be 
stopped down to about /730. With larger stops the effort can 
safely be ignored, even on miniature negatives : on larger 
negatives Uic larger circle of confusion pcrmisssblc will allow 
even amaller atopa to be uswl with safety'. 

Efftfdwt AperiuTc, 

Occasionally it is desired to determine the elective aperture 
of a kns. hirst, the focal Length must h^ known. If not 
engraved on Ui* mounts it can he determined ns described 
under Foc:al Length (fnir,). The camera La next focn^ on a 
dhtnnt object, and the focusing screen is replaced by an 
opaque card wi^ a pin-hole at its centre. A piece of bromide 
paper is cut to fit close against the front cf the lens, and bdd 
ih place by the lens-cap. A light is then placed behind the 
pin-hole tor a suitable time^ after which the bromide paper is 
developed. The block dlac upon it shows the diameter of the 
parallel beam of rays emergirig from the lens. Divkluig this 
diameter into tfie focal length of the lens gives the//ntimber of 
the aperture. 

Chingff 0/ Ap^uu mth 

For calculating exp^ure it is assumed that the distance of 
the Jens from the sensitive surfacn is equal lo its focid length. 
In ali expoBura calculations, includiug those for len;^ whose 
hack focus dlHers vridely from the equivalent focal length 
[telephoto lenses), estimation of the /toumber on this basis is 
correct except when photographing very near objects, for 
which the lens is removed farther from the plate in order to get 
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i losses near objects in lociis, M the diameter cJ the aperture 
reiuaics unchanged ita cflcctive //number must mcreaae. 

In all ordinary photography the increase in c^cposiire called 
ior on this aocDunt may he neglected* lor the increase only 
amDunts to lo per cent] when fcKrused on an object distant 
from the lens by zii times its focal Icnp^h, and does not reach 
50 per cent, [the least that need be taken i^ehously into account) 
until the object is as near aa iocai lengths irom the lens 
For neE^[Tcr ob jects than this a suitable correct sou should be 
made. (See ExrosunE.] 

It should be noticed that where focusing is cairied out by 
changing the iocal length of the lens (front-cell focusing, 
supplemeutaiy lenses), this correction is not required, lor the 
distance of the lens from the sensitive Rtirtace does not change. 

Uiapositlve^ Ordinary' pliotograph {i.a.t not a negative] on 
a tianspnjent support for viewing by transmitted light or for 
projectioiL 

Diastotype or PrlmuMne Process* An old process based 
upon the property which certain diazotised dyes possess ol 
being so altered by light that they will not form colouring 
matiem with certain anilines and phenols. Various colours 
can be obtained, and tli* process ia applicable to paper, 
materials^ or to gelaLtne oti glass, but the colours ane not very 
brilliant, nor is tisc ground pure white. 

Dissolve 1 part oi primuline in 100 jiarts of nearly E>o|ling 
water, with Constant stirring ; tlien keep the Lnen. silk* plush, 
or velvet moving in the hot solutioti for 5 minules. Thu 
dressing in linen or silk must be removed by previous wasliing. 
Drain off excess of primuline solution, rinse once in cold wiiter* 
and dry as rapidly as possible. All this may be done in full 
light, ami the prepared cloth may be kept inElehnitely. 

To sensitise, well saturate the material in a solution con¬ 
taining 4 parts of sodium nitrite and 6 parts of oxaJlc acid to 
1000 pam of w^ater, tliun drain, rinse, and remove superflous 
fuatsture by pressing between pi^da of blotting paper. This 
ninst be done iu a darkroom or by vn^ak artificial light. The 
material need not be absolutely Ary beiore exposing, and must 
be eaeposed at once, 

iTinting is -done by daylight, exposing the tnatcriaJ under 
3. positive for some 50 seconds in fiunlight, or ten minuU's or 
more in diffused light. To gauf^e exposure, expe^ some small 
pieces of iiiaterial beside the frame, and continue exposing 
till tticy no longer give a colour when tested with the dcvelgper. 

^^5 


PlfTu^lon Dim: 


Dlcbrolc Fag 

Tht developers aiB as folJpwi^:— 

For i?Af Tams, JJ-imphthol, 6 pa^ts, sod sum hydroxide, 
i part?, distillccl water, j,oqq parts. 

Ficnt Turpii Towss. i-naphthylamlne. ts parts, oxalic add* 
t '2 parts* dliftillcd water, 1*000 parts. 

For Bromn Toms, l^roi^llo], I a parts, distilled watc-r^ 
i^ooo parte. 

As soon as tlic colour Ls lufFldeutly developed* the material 
should be well washeti fn wateTp and dried. 

Dlcbrolc Fog^ See FohS. 

Dieibylcne Glycol« Used as 

pre 5 erTOti^*oai 5 d solvent in at least one developcf ot Americajl 
origin^ and serves aJso to harden the gdatine. 

Diffraction or laflectJon^ An optical term used to denote 
the spreading of fight on passing the edge of an opaque body. 

pilfu^o D&n^firy, A dcnait^^ measured in such a way that 
all light scatter^ by the deposit whose density is being 
measured is coUccted* indud^ in the measurement* and 
counted as passed by the deposit. This leads to a value lower 
than the $p€iOfiinr dsm^fy, in measuring which Scattered light 
is counted as lost by the deposit, so adding to the densitjs 
The ratio of specular to diffuse density is CaJher'a facteo'. 

In practice densitj* t# measuml by the loss of light pro¬ 
duced when the depof^it to be measured la placed aver an 
opal plate. As thl? aloady gtisatly scatters tlie light, the 
density so ineasuied approsdmates ckwly to the diliusc density. 

Diffusion Dtec- Aa ajcccsscuy, in the form of a lea^ap, 

that produces a 
soft-focus effect {see 
Soft FocusJ when 
placed over a normal 
iena. The disc coa¬ 
sts of a plane piece 
of glass bearing a 
nninber of indenta- 
tjons or similar 
mmute deformations 
evenly distribatod 
os-crite surface, these 
defarmations cover¬ 
ing only a ^nmlf part 
a| the total area. 
Through the plane 
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DUrJII^ Water 


portion a normal sharp image Is formed : this ia sarrounded by 
a soft image ean£ed by the slight refraction of the light by the 
sorlaeo-defonuiadons'^ p! the disc, A home-made snb^tiitite 
ma^ be built op on the lines indicated iri the attached sketch 
which Js sell-expSanatory. Though shown for u&l* on an 
enla rger, the attachment can eqtiaUy ivcU be put aver the lefts 
of the cojuera. 

DJiN+ See Emutshn Spfsd, iindor Sensitomktrt- 

Dioptre. Unit in which optiejans express the " power " of a 
spectacle lens. The power of a lens in dioptres is the reciprocal 
of its focal length in metres. 

nirect-Vision Finder. See VtEW'^FiNnpji, 

Dishes for photographic purposes are usually rectangular 
in shape^ of various depths, and are made oi a variety of 
materials, such as glass^ earthen^'are, vulcanite^ metalj 
Celluloid, mid wood. In the case of metal and wood they 
aie usually covered with an acid-rcfiiitting paiot dr %^mish. 
Dishes for chemicala used m photography shotilil be kept 
Bcmpulously dean by occasional scrubbing with a stif! brush 
and a soludou of acid, such asdilutc hydrochloric &xM. Disb@ 
that cannot bo dcanefl,^ e$pedally pcrtdaln dis-hes the glaie 
of which has chipped or cracked so os to allow chcnticals to 
soak into the porous interior, should be reserv'ed for one 
particular operation only. (For mending broken dbhes, see 
MC?tDINGv) 

Dleperelon. As the refractive index of a transparent 
mediam such as glass is dMerent for light of different vpave- 
lengtliB, light of different ooloura will follow didctetit paths 
after refraction. Tlie analysis of white light by a prism to 
form a spectrum is the b^-known example of this. The 
variation of refractive Index with wavrlength is not the same 
for ail media, or even for ail glua^ mid advantage is taken of 
this in eh^1^inating chromatic aberration (f-v,}. 

Distances^ Judging^ See Hakd-Camera Wonir* 

Distilled Water* H^O ^ i8. Pure water obtained by 
vaporisation in a stih or retort, and subsequent cnndeo&atian 
of tbe vapour. It should bo u!H=d in certain photographic 
operations, especially in the mann^cturo of emulsions and 
ferrous oxalate developmorit. (See WATEtt.) 
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Di 5 ti>rtlan. The irfiAgt formiKl by a Icna on tlie flat sur- 
face of a, plate or film esm sufler frotti dijstortion of 
kinds, most ol ^4iich arc apparent rattier than reat. It should 
be added that the apparent distortion is usually the lusvst 
acceptable. 

i^EHretjAron and Barrel DrtfortJOH. —With a single lens, a 
square or rectangle that nearly fills the plate is reprodneedp 
ELCCording to the position of the stop, as though the edges ’were 
bniged out from^ or drav.Ti in towards, tlse centre* The 
former efiect Ibartel distortion) occurs wljcti the stop is in 
front of the lens, and the latter (pincushian distortion^ when 
it ia behind. The old rectilinear'^ lenses wvzu built up of 
two single lenses^ one on each side of the stop, and with these 
this type of distortion was corrected. The same principle of 
correction Is embodied in idl anastierTtat lenses. 

Wid£ Angl^ Dhi&ftiifH .—An unpleasant variety of apparent 
distortion in which objects nenrer the camera seem to he 
roproduced larger than they should be, 'The distortion is 
entirely due to viewing the print from a distance greater than 
the focal length of the lens with which it was hkken, If^ by 
enlarging the print suitably, or using a leas to enable it to be 
viewed at dose quarters, the eye is placed at the correct 
distance, this distortion di$4ippearB. Tlie “ i^tereoscopic 
effect often claimed for various devices that Include a lens 
or a coticAvc mirror to pemtit a small print to be viewed from 
a Ehort distance is chiehy due to theehminatiDu of wide-angle 
distortioti. Whether fecognised or not^ it is ulwaj-s present 
in every small contact print normally viewed, cxcepl of contse 
when a lens of long focus has been used in tl>o camera 

Margmai —Another variety of wlde-anyle dia- 

tortlon^ A typical case is tlie elongation, ^ng a line Irom 
centre to edge of negative, of the faces of mcmbJre of a group 
who appear nunt ttie edges of the picture. The elongation 
is simply due to the fact that ttie light from the lens UiiW more 
obliquely on the plate tow’ards the edges. By placing tlio eye 
opposite the centre of the prim, nt a distance from it equal to 
the focal length of the lens used, tho apparently distorted 
faces will be foreshortened to an extent that precisely com¬ 
pensates for tlie distortion, and they will appear correctly 
reodeircd. 

Distofti^ of /Vro/W or Converging Vertiiah, — A 

particularly uoticeablc %'aricty of apparent distortioii. If in 
taking a high bLiilding the camera is poioted upwards, vertical 
lines are shown converging towards the top of the print. 
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Thb is a natunU coasequcnoc of tho fact th^t the top of the 
building Is farther awayn tho* convergence in this case is 
just 09 correct, or incorrect, as in a photoj^raph token looking 
aJoag a railway track, where the two poxiilleJ lines come closer 
as they recede. But althou|^h the eye expects rcccdinji 
railway Haes to appear to converge, it is extremely reluctant 
to accept the same effect in the vertical hues of a building. 
The unibVelcomc coavc^r^ence of verticals wx tje avoided by 
keeping the back of the camera verticaE and raising the lens 
well al^ve the centre of the ptifc, cither by using a rising 
front or by tilling the camera and using a swing back move^ 
meat. With a vertical plate the natnml convergence of the 
receding verticals is exactly offset by the broadening cdect of 
marginal distortion (see aboi.'c), and the lines ate rendered 
partial, though the apparent height of the building is increased. 
Tliis version, though by no means an undistorted one, is very 
much more acceptable to ttie 

It should^ however^ be recognised that the elongation of a 
building due to marginal dtstortian is considemble when a 
rising front is osedj as the light forming the image oE the top 
of the building falls on the sensitive surface at a more acute 
angle than when the is central. The magnitude of the 
elongation may be quite large; for example^ with a ^-Lncti 
lens opposite the top of a quarter-plate, an object just included 
at the top of the picture will be drawn out to about one and a 
half times its proper length. 

In intcrpretiug this figure it should be borne In mind that it 
repre^nts the ratio of the actual length of tlie im^e (as 
measured or view^ by parallel light] to the torrecl length as it 
appears from the point of view of the lens. From this point 
of view there is, however, ncce^^s^rily some fotx-shortening of 
thcK^ parts of the object whose image fails at the margin of the 
plate ; the elongation preewdy ocimpertSatcs for this. If the 
object is a plane surface parallel to the plate (e.g.p a diagram 
or photograph being copM] the final Image, viewed by parallel 
light, is an uudi^torted reproduction of the original object 
os it would appc^ir If simibirly viewed. But with any object 
in three dimensions the distot-tion of perspective is usually 
very evident. 

We therefore have to condude that though a photograph 
of a tall building from ground level can be made to show 
pamltel verticals by using the nsdog front, th^ resulting imago 
must show cqnsiderabie distortion unless viewed from a dis- 
tnuce equal to the focal length of the lens, and frotu a position 
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Dope 


Qpp€»it« that part of the ijnage that was on the axis of the 
IviLH wlven the picture was taitea. From tills viewpoint the 
verticals will no longer appear pamllel^ and the perspective 
will he identacoi with that obtainable, much more aimply, hy 
tipping up the camera and dispensing with the use of the 
rising front. (Sec also Perspective.) 

Cirfrerfrofi 0/ Distifrli&n .—It is pcissible^ but by no means easy, 
to prepiire, irom a negative uhen with the lens centml and the 
njkm gTTL tiltt-dg a print identacal with one that would have'been 
obtained with the cameta-hack vertical snd the lens raised. 
ThU must be done by projection, tipping both negative and 
paper in suth a way that the image remains sharp all over 
^^rithemt stopping down. Accurate coirectioa can only be 
obtained it the negative and paper are dc-ceiitred vnth respect 
to the axis ot the lens. Neglect of correct adjustment in 
resp^t will givo parallel vmicals only at the coat of making 
the linage too long and dmwn-out or short and squat. 

Dermis are too elaborate for ordiitaiy amateur practicet 
and In any cose the final result Isj as we hav'e seen^ only to 
cocehange an apparent distortion for a real onor tn practice, 
it is usually suhident simply to tiit the paper until the verticals 
are parallel, which In most cases gives a result as satisfying to 
the eye as any Other. For fuller delailfl, see J^urnai 

March, 1942. 

Dolmi ► Trude name for amidol marketed by Kodak Ltd. 

Ekipe. Transpanint medium frequently applied to matt 
brorailde prints or entargements to reduce the proportiort of 
scattered light teiected, and so increase the apparent depth 
of the shadowK and improve the gradations of the deeper 
tones. A suitable mixture is 

hfastk varnish , , * , * i part. 

Linseed oil , , . , » ■ I ,, 

Ttarpentide ^ parts. 

All should be of artist's quality;'* The dope is applied 
with a wad of cotton-w'ool, and after being allowed to soak in 
for a few momentSp the excess is polished off with a fresh piece 
of cotton-wool, li the dope dries too slowdy^ reduce the pro¬ 
portion of linseed oik (See also Ekcaustic Paste, Maoilp, 
and and Fimiking Brifmidt Prints^ under 

BkoMmE Papek.J 
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t>qi;ible E?[tCD4loi3 DrAwinjjs frDDi PhQt&ltreplis 

Double E^ren&Joo^ A double ejctcnsion ciLTneni is one in 
which the boDows and tJac forward travel of tlic trooc arc such 
3£ ta aUcw ttie len^ to bo placed at a distance from the plate ot 
him equal to not lesa th^ twice the local lctq|tll ot tiie lens. 
This al low's the camera to be xistd for copying objects at life- 
siM, and perinjta a siugte comjioncnt of a convertible Iona 
to be used for long-foCns worh. 

Double Trims Ter. See Cakbo^t PaocitsSr 

DoubletH A lens consisting of two oomponeuts of similar 
type. Each may be a single liun'Oc.hroTiiatic lens, an aduq- 
matic (landscape] leas, or a more ciabOJatt coinbinatitJil of 
The best known is the rapid nectiliaear(H R,J, 
a once popular construction coa^ifstinR of two aclicomatic lenses 
of the same or diEerent local lengths. Alany lenses oi this 
type, often with fancy immeSp have been made in the ptst. 
Doublet anostigmats indudo tlse Zeiss Protar. the Roes 
CoxnbinahLe^ and the Watson Holostigniat, dthor component of 
which can be used separately as a loDg-focns lens. Tiie doublet 
constTuedon is now seldom used except for such lenses oa 
those just mentioned. 

Drachm or Drum^ ges WEIGHTS akd Ms asures. 

Drawings from Photographs^ By hist drawing, in 
pencil or waterproof Inkr over the outlines of a print, and then 
removing the image by chemical means, any photograph can 
be converted into a drawing, A soft high-key print on smooth 
matt paper is beet as basis lor the drawing, but a normal print 
should ahffl bo made to act as a guide. 

Place die higb-key print on a drawing-board, and mark over 
the main outlines with ft sharp hard pencil; detail can be 
inserted later. Then treat the print in a 5 per cent, solution 
ol potassium iodide in which has been dissolved enough iodine 
to give a rich port calotirH When tbo image ii bleached as fat 
as it will go, rinse the print in several changes of water, fix in 
acid hypo, wash, and dry. A fenic^'^nido and bromide 
bleaclicrr^ as used lor sulphide toning (see Ton’TNO), may be 
used in place of the iodine bleach, but the print must be pra- 
tected from any but weak light until it is fixed, or a faint trace 
of the Image muy remain. 

The print, now bearing only the faint pencil Iiu«, is next 
mount^, and tha drawling is completed as the taste of the 
draughtsman directs. The outlines on the bleached print, 
together with the nonuaJ print kept as a guide, bctwMa them 
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Drop Shuner Drying 

make the work easy. The drawing may be done in either 
pencil or waterproof ink, mcl desired modifications may 
be made. A drawing in pencil can be fixed by passjng tiio 
paper back^vards and forwards through tiie sleam from a 
kettle, or by applying an urtwt'a fccatif. II fixed ink is used tlic 
drawing can be tinted witli water colours, giving the effect of 
a coloured etching or tinted engraving, it is not easy to lay 
large fiat wooshes on the gelatine surface of the paper, but these 
are practically oever required. SnuiU areas of broken colour 
are more usual, ami much can be done by applying several 
light tints Successively with intervals for diydng. Another 
plan is to apply a few simple vrashes on the original faint out¬ 
line, and then work up with pencil over the colour, 

Tke following mtthod+ in which the drawing b made direct 
on drawing papcTp without the intcr^'ention of any photo¬ 
graphic imc^c, haa been suggested by Leonard .Mbctinc. 
The nefativc is projected to the desired iiie on drawing paper 
in a completely darkened rooiD. II the paper is then shiided 
with pencil, slump, or crayon untiJ it appears ttniformly dark 
all over. It wMlI found, on turning out the enlarger and 
lighting the room normally, that the paper bears an exact 
copy, in positive, of the negativ'e, and that this copy has 
the same contrast as the project^ image of the negative. 
Modification of all kinds can evidently be carried out+ either 
on the enlarging easel or afterwards. 

Drop Shutter* An obsolete type of Shutteii 

Dropa* It is almost A tradition among photographers to 
reckon one drop equal to one miniiit, but by so doing eerions 
inaccuracies may be produced. Before measuring in drops^ 
first find how nmny drops are required to fill a measure to the 
Due-drachm mark. In this way the necessary Cortespondcnce 
between drops and fninima can be established. For tljc same 
liquid, dropped in the same way Irom the same bottle^ this 
relationship is sufficiently constant for photographic measure¬ 
ments, except perhaps with highly viscous liquids. With 
aqueous sDlutions (e.g., lo per cent. brornide]i it is usually 
found that one draebtn (fio mimms) contains from 55 to 50 
drops, the exact figure depending do the buttle used, A 
dropping bottle is the mo^t reliable for constancy* 

Dry Lug Box. A light-tight box uBed for drying the sensitive 
coating on platos and papers. A nhydmus calcium chloride 
is generahy used as the absorbent of uioi^ture. (See Emulsion.) 
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Dry Mountings Sec MousmuGH 

Drying NegAtlves udd Printed Drying negatives after 
washing; Is a straightforward operation* yet oac or twp serious: 
troubled may arise if a few simple precautions are not taken. 
Drying marks nind dust are the chief dangers. 

The film should be hung up in ft dry room, and excess y-iiter 
wiped off both sides with wet chamois leather, a viscose 
flpooge, or even the linger!t. Adhering drops, if left on while 
the negatives dry, take so long to evaporate that xi cha^e in 
density may occur locally. Drying marks arc formed in this 
way. " Note that 55-min, films have no gelatine backing ; the 
back of these may be dried with a soft doth. 

If a Wetting agent is incSiiflcd in the last liiish-water, 

adhereot water mav expected to drain aii withont Leaving 
droplets^ W'ipiag is then uTinec*^arjf. 

Since the process of drying consists in leaving the water 
ici uvaporitc^ which it w^ill not do if the atmosphere of the 
room is already charged moistu re* it di^* room must be 
chojam. If it ifii also warm, so much tin; better* but negativea 
will dry oinch faster io a coolr d.ry room than in a warm one 
with a humid atmosphere. 

Draughts aJiaost inevitably stir up dust-, wiiich will adhere 
to the gelatine in the sticky, hnJNlr>- stage Drying should 
therefore bv done in stiH air. This point Is particularly 
Im^rtant with miniature films ^ the dust is often practically 
inv^ible except in an cnbirgcmcnt 

In diydng cut film or ftlnupack negatives H is best to pin 
them up by one comer to a sbeU, wi^ down* and after a few 
minutes to blot off tlie drop that w^lll have collected on the 
lowest corner, 

J^les should be pLicedj wcU apart, in a diylng rack, first 
wiping the glass side dry with a cloth. Excess moiiiture on 
the crtiuliluo side should be removed as from cut film negatives- 
If no rack is nvTiilable they may be Stood on blotting-paper 
ona^bell. 

Prints ;mav be pinned to a sheif, hung Irom a line by means 
of clipSi or laid face downwarrli on bulLer^musImi stretched 
on a irnjuc. A mom convenient^ but less diairable* method 
is to lay them face up dji towels spread on the floor. Whatever 
mediod IS adopted, excess moisture should first be removed 
by going over them, on an abflorbeut surface, with ft roller 
squeej^ee, A single negative qt print wante^l in ft hurry may 
Sftfdy be dried by waving it continuously in front of ft fire at 
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a diatamciti that a pruut oti double-weight paper, vrith both 
sides freely exposed to the air, dnes in four or five nunutes. A 
aegaijvt! will dry' Id abont 3 ininutea. 

Rafiid Drying itiay be atteoiptod by baidcntitg negatives 
m A ] per cent, formalin eolution^ riming in hot wiicr, mopping 
off superiiuoiu and drying by moderate heat. 

I^ates and films may be dried by inunE^nsion for i or 3 minittes 
in tnethybled aptritp not stranger than So per cent; in a 
brisk cun-ent of air negativoa 50 tzeatod vdh dry in a very 
few minutea. ^ 

It is nowadays uanaJ in press work to print by enlarge^ 
fixvnt from the wet negative, which is afterwajds dried at 
leisure, and the amattiir may well follow the same Method 
Prints may be dried by squeegeeing oU superfluous moisture 
and then drying in front of a fire as suggested above, or by a 
blast of hot air from ji hair drier, ^ 


Glass Coated witli an emulsion of silver salts 

ia gelatine. Called " dry ’ ta distinguish them from tJic Iona 
obsolete wet plate, (See Wax CoLLoaiON), In everyday 
parlance they am simply ruferxed to as " platea" fFor 
Siiea of Dry Plates, see Sizils, See also Exksuke and 

S^NStTOlTHTHY.) 

Drying ^ck. A grooved, ttnugb-shaped tuck for holdiaff 
glass negatives. (See Drtinc NEcaxivEa and Pbints.) 

iiPH A special bromide paper made by 

Ilford Ltd the image on which can bo traasfwred, dtv, to 
any sui tably-prepatcd surface. (Se* also Tea ssrEjtotvra,) 
Dufaycolar. See Cold na PitoxoGitAaHV. 

Dust Spoifl^ Se* Ptniiolss. 

DuBUDg-on Process. See FowukR Process and I’BapEH- 

TYfE. 

Ityelng. Photographic Prints by. There are aeveraJ 
mathoda ^ taking plKHogiaphic prints on textiles by true 
irrordMt dymng. For example, calico or linen wiav ti wn- 
sitised by mo^t^ng vrith a i to to sointion of ammonium 
l^hromate. \Vlimi dry, expose under a negative and wash, 
pic imap now comasts of mixed oxides cf chromium, and if 
the tcxitie IS bcdlcd for ten minutes or so in a i to 3,600 saluticm 
^aheanne. the dye wid deposit on the oxide of chromium, 
^e impij^ton^ should be cJeaied by boilias in soap and 
^tcr. DiAtoTypE, Soe also CDLouit.FORaiiKC De- 

\Ti,opatts,j 
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EbanUe. A modiiica,tiiDn of IMianibber made by heating 
it with f^jpliur under pressure, Ssometimea used fpr tnaking 
di^Es. the leaves cf £hiitters> etc.^ and^ though brittle and 
aJTccted by heat, answers well, from its (prat lightness and 
Kandness. ' {S«? DtsHbS.) 

Eburtieum Process. See Ivorvtvpe, 

BdlneL OacymethylpainjninDph^ siUptiata (CHjOII) 
tOH) =« tSa. Developing agent of moderate 

activity. Hus not been available since I 9 M- 
De VliJjdPMENT,) 

EfTlercsceDcc^ Loss of water of ciyslaUisaUon, as a result 
of which the ay^tals diaintegrate on the snrfow to form a 
powder. The behaviour of o^f^tals of washing soda (crystal¬ 
lised scKUtim carbonate} in the air is an example. 

KlkotiogenH Sodium nmlno-naphtliol sulphouatc (NH,- 
OH)Ci^H^(S0aNa)3iH,0 - 306. Developing agent of liigb 
activity. Considerably used previoiu to 1914. but now no 
longer available except perhaps in Germany, (See also 
BEVrRLOrilfiltfT^) 

Tlectrlc LIghtp The chief lighbsoarce^ u^ed by the 
photographer^ apart from daylight and the various tjTJcs of 
dash, are ordinary^ household electric lamps, the special 

phptoliood '' lamps, and Nitraphot iamps. The output of 
all these is commonly expressed in lumens and it is 

important to notice titat tbt lumen is strialy a visual unit 
. 4 s the light of all electric lamps bi ycllow^cr than daylight, 
a 4 id as all films, even panchromatic oucs^ are more sensitiw 
or blue light tlian Lb the e>'e, the photographic effect of a Itimcn 
of electric light is less than that of a lumen of sunlight. 

Tor the purpose of calculating cxi^sure it is more than 
^ulficiejjtly accurate to assume that, wdth any type of electric 
light, a panchroinatk film will require 160 lumens, a chrome '' 
film about lumems, and aa ' oxdiasjy ortho mil him 550 
lumens, to equal 100 lumens of sunlight. A plate that is not 
even orthochromatic will need ^tne 50Q lumens of doctric 
light to equal too lumens of sunlight, so that if such a plate and 
a panchroniatic him i^uired tlie. same exposure (i*#., were of 
equal opecds} in daylight^ the film would require^ by electrilc 
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Electrolytic Development 

fight, an eiqKSfmre less tliaa oi^e-third of that reamred by the 
plate. 

The output of light given fur Kich watt of electneal powtur 
cDusurtiied depends on the tciDperatiLm reneheci by the 6L&ntent 
of the lamp, (See CoLooa-TjtsiPERATURB.} The higher the 
tempmture the greater the light output—but n1^ the shorter 
the life of the lamp, A hon^hoM lamp (average life 1,000 
hours) giv^es about f 2 lumens per watt; in a pliotonDod lamp, 
the filament of which runs at so high a temperstuie that tlio 
average life is only ^ hours^ the output per vi-att is nearly 
three times as great. MOT0 detailed iufonnation ia given in 
tliB table bdqw, which gives the approximate output in 
(visual) lumens for tho Lamps usually nit?t with. 


Lamp 

Prahdliiff 

Lumrns 

TotitJ 


Lift 

per IFtf/J 

Lumens 

Vacuum 

{h^s) 



to 40 ii-atts 

looa 

9 

223 to 160 

Hnif-Watt {or Gas^hlletl) 



40 watts 

looa 

It 

44t» 

720 

60 


12 

TOO watf^ 

ii 

15 

1300 

150 watts 

11 

14 

2100 

250 watts 

«» 

15 

375 ® 

500 watts 

!■« 

16 

Sooo 

XitiaplLot 



500 watts 

100 

*7 

§500 

Projector l^tmpN 


1 amps. 

100 

21 


j amp^. 

too 

22I 

_r. 

10 amps. 

100 

ni 


Phototamp Type NN 



500 watts 

Phototlocxj 

6 

30 

15000 

275 watts 

2 

35 

go ;5 


Electrolyde Development. It is fouTid that if a photo- 
graphic matenaJ of the saver balido type is exposed and 
^ubsef]uently bathed in an aintnoniji solution coiltainioe a 
^ fiuit^k metallic a visible image may be pro¬ 

duced by placing the emulsion in inttmaie contact with a 
copper plate For further details* incltiding the theory of 
cJiKtrolytic development, ice EL S. Morse. A Frank Insi 
22s ( 1919 ). ppr 169-175. 
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(i^lectronjc Sec 

ElectrQtypIngi The forniJition of metal casts from u. solu¬ 
tion of the mctnl by cli^ctrolytic action, md largely employed 
in cctfiiiection with the produedon of photo-niechaiLicQ] printiog 
(See Photo-Mi-chaniovl Pnoc rs4&es.) 

Elcmeut. |ii ohermatry a substance regaided as stinple or 
non-decomposable. In optics often applied to one glass or 
lens of a compter Ky^tcm ^ pccasionally to an achromatised 
group in a system. 

EUmlnatorst Hypo-^ See Hveo-EuMlKATOftS. 

Hi PH, Trade name lor metol marketed by Kodak Ltd, 

Emulsions^ The Sensitive emulsion with which films, 
platen and papers are coated is actually a suspension of 
Sensitive silver salts in a protective enrripr or vehicle of n 
colloUfal cbiimctcr. The silver hahdes which are sensitive to 
light are the bromide^ chloride and Halide, and the coHonl 
as ft vehicle is gelrvtin. Collo<lion ts micd for certain emulsions 
used in the photo-eugraving trade, and recently attention lias 
l>ecn paid to the possible use of syntbctEC ri’sirtfi. 

Fast enmlsioiis arc made by precipitating silver bromide, 
W'ith n small amount of iodide, in a weak solution oi 
the enmUion or snspension w made is subjected to a ripening 
procesa during whidi the niinute particles of silver halicle 
precipitated increase in ssiJic, and a certain junonnt of cotlcjtdal 
silver is formed within some of the gruius. The grains have a 
crysted strLictun?, and arc octahedm. They vnty in dijitneter 
from D-T p (p being one tbousandth part of a millinietie), to 
4 Or j ^ in the largest grains. Hy means of the electtaii micro¬ 
scope it It^ now iiocn $howti that these grains vvlien developed 
arc not mere solid 'Mumps “ of reduced silver as prcviciiusly 
thought, but hftvc the appearance of tangled ribbons and are 
not there/ore absolutely opaque. Some idea of the sire of the 
can L:re had froEii the fact thal ^veral thousand millions 
are containcti in a single drop of an average emulsion. 

Slow einiibion^ such as arc used for roating palters arc 
Siispen<ijons chichy of silver bromide; for wami'tonc develrq> 
nurnt pipers a mixliife Of the bromide and cldoride is used, 
while fur gafiUght papers an emtiTaion of pbin silver 
chloride is emplovetl, the gmin ske being relatively ininule. 

In making a fast negative cmulsjon^ a solution of gelatin in 
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wAter, bromide and iodide^ is fiist pr^paneeJ, 

.Hid uBually at least two solutions of silver nittvitp, ona of 
ivbkb is Krith iLmmoiua uiULI the brottn precipUa^ttf of 

silver hydroxide at Erst formed just disappears or is "re- 
ijyisolvwi/' A typical formula ia aa — 

Solis Sahtlhn 


Water 

10 or!i. 

(230 e,e.] 

Aminonjuiu bromide 

I .. 

(25 irms.j 

Ammonmm iodide 

20 gr&. 

Cl gni.) 

Gelatiti 

g6 .. 

t5 finis,) 

iiusQ^gd SclHiian 



Silver 

1 oz. 

BII184 

Distilled water ^, 

1 .. 

(25 c.c) 


o>^S&D amniooia is adder! sJowly^ Htirriug with a glass 
rod* until iufiicieat to convert the precipitate and 
give a clear solntlfni. 

SiVaw Sc/u/f'oji 

Silver mtrato . * i oj!. fjo gms.) 

Distilled Wikter ,, ,, 4 ozb. (loocx.J 

The gelatin is soaked in live solution for half au 

liDur, and the contaiiiirrg vessel is then warmed in a ivater 
liaih or snurjcrpiin* Btirring from time to time un til the gdntin 
has nil disisohed. ^leautimc the re-dla^^Iv'ed silver Glutton 
k cooltnl to room temperature (63® F.). The gelatiii-salts 
tiohition and plain silver solution aie both heated to loo^ F. 
Proc^lni^ take place from this time onwards in red lightl 
The first silver solution is poured through a iunuel htted by a 
rubber tube with a jet o( about 5 miUiEnetres bore (a Hliort 
piece of barometer tubing of tfUs bore Is convenient)* while 
the jar contiuniujgf the gehitin-salts sciiution is stirred briskly 
with a thick glass rod. A 0 ne precipitate of silver bromide is 
thus formed in the gelatin solution. After an interv'nJ of hall 
a minute Of SO the plain silver added, again with brisk 
s^timng. A further precipitate of silver hahde is thus formed, 
the following ec]nation indicating the reaction ~ 

Ag NO\ + NH^-Br = AgBr ^ + XH* NO\ 

The tempeKif tire and coiicentiatiou of the various solutions, 
the rate ot emuMftc^tion. and the vLsccsaitv ol the salts solution, 
have an importantedect upon the ske and nature oi tho grains. 
The amount of bromide used is somewhat in txc&s of that 
rci]iitred for rencUng with the silver nitrate* and us sUver 
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bruinido Lh a^litiy soluble in anunooiutn brc^mlde Bolutioii, 
crystal jj^ro^vtl] of the nunute graiiiB takiss place, added 
to wlitch tile larger groins abfForb^ so to speak, sonic of ttiu 
?i:!fialler ones and increase in size at tlielr expeuivc (Qstwatd 
Tipening], 

It \i,'lI 1 be seen from tJie above equatioEi that cunnioniuni 
mirate, NIT^NO,* ts fanned as a by-product, and this, tc^ether 
^rith any ammonia in the emulsion and any cicce^ of free 
bnamidc, must be removed by a process of '* washing/' W'ben 
the ripening complete, which may take up to sisety minutes, 
more^gelntin is added, usually in the dry forru, tkml is j^tirral 
111 until completely dissolved, In the above forttinla, si ounces 
(or 8 d gmuis in itie metric formula]^ would be added, and when 
diseolved,^—Say in fifteen miimte^' time with Htining,“the 
rinukion wquld b« cooled by standing the jar in cold waterp 
nr ice w'ater^ where it is lek for twentj^-four hours. 

It will have Set to a stiff jdly. and this be broken up 
into shreds or noodles for washing. Commercially^ this is 
dune hy si^iice^ing the jelJy under hydraulic pressure through 
a silver plata perforated with a number of holes about 
inch diameter, nnd letting the shreds drop into cold w'ater. 
On a sisiaU iscAlc the slitedding can be done by ^ueezing Uie 
jelly through a piece ol strong moSc|uito or embroidery netting, 
which has been first washed tree of dressing- The shreds are 
suspended in a iniislin bag in a large jar of water, and Uie 
water is drained off find cl^ged every three to five minutes. 
Tw'elvf- aiiizh changed of wash water and drainings usually 
suffice to complete the process. If all cunnionia is removed, 
the phi if toheii slKuild about 8 or Jnsa, The washed shreds 
are lhoro<nghly drained, and are then re-mcltcdin a clean jar, 
and the emuEsioii raised to a temperature of no* to 155' F. 

The rt-mcltcd emulsion is cooked Dr digested at this tempera^ 
ture for a time varying from twenty minutes to a couple of 
houni, depending on the particular formula and moke of 
gelatin. The b^t time can only be found by actual trEal, 
brkijig owuy small quantities for coating a test every' 15 
minutes. One hour might be given with the above formulai 
In Works practice the temperature is maintained by placing 
the jars in tiiermostatically controllctl vrater bath^^ though 
fur small scale ejEperimEtits a I hcrnitMt flask* previoiisly wormed 
with hnt water, will be found to answer adniinibly. 

During litis digestion a profound change occurs* The 
emulsion increiires enormously in speed, and greatly in con¬ 
trast. the increased sensitivity being largely due to the 
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adsorptkm ittm tlic gelatin of Sensittzmg cdtnpounds such ^ 
nILyi isothiocyiLiiatc^ which arc prcsnnt in gelatins, and dc]HJ$it 
on the co'slali^ fontiing sensitive specks or nuclei, No iticre-ase 
in Ji'cc of the gmlns takes place, though there may be tomu 
giving ft$>c to gmininess in the ultimate neg^tlvep 

When the emulsion has been Hulhcicntly digested, it is 
transferred to a cold jar, and the " hnalB ** added. Tl^«e are 

(i) aJeohoh to make the emulsion flow easily, 

(ii) chrome aJiim, to prevent frilling, blistering, eic% 

(iii) Bonae free bromide, which is needed to stabUlxc the 

emulsion and prevent fog. 

The washed and Cnished errtulsiOn describccl should end up in 
bulk about ^lO ounces (or 1,000 cci.), after the addition of 
Keclified spirits ,, _ 2 0^5, 

^ per cent, chrome aJtim 
solution .. .. .. aoi, (ioc,i:,} 

10 per cent, potas^rium 
bromide solution ,, | oi. {5 c,c.) 

The emulsion is hnally fiJtcred throtigh swunsdow^n, or two 
thicknesses of xjlain lint, or belter stjU through chamois leather. 
It is then ready for coating. 

It must he underatood that con^merTeiaJ emulsions are 
fondled in a manner totally differenL from that possible 
in an amateur dark-room, hiechanical stirring during both 
making and washing nifty iKJ given, and the llme^ of ripening 
and digestion eltu tegulated by careful preliminary invesdign- 
tion depending on the formula and the gelatins ukerl. When 
remember that with thi»e few- ingretlieals, biJvcj- nitrate, 
ammomum or palasslnm bromide, chloride and iodide, gelatin 
and ammonia, wc can produce an immense range of photo¬ 
graphic emulsions Imm slow gaslight papers to films and plates 
of 1,000 H & DJl will be renli^ed bow highly refined the control 
of t)oth formula and tTeatment must be. Todlav, organic 
stabiEiaers make it possible to push emulsions for greater 
s(>eeds, with or without the addition of Super-sensttking dves. 
and one msull is that matedaLs with the fine grain prcvioufdy 
ns5miat€Ml with comparatively slow^ emulsions cAn be ftpeeded 
up for snapshot photography, a thing of the highest impcirtance 
111 imnlaLure work. 

The formula giv'en aboi’C^ if cnrefully made, should have a 
speed when coated on glass of about Scliciner^ in other 

words, it represents a ntoderalcly fast negative emuisjon. l-*r 
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tlw purpose? or tnakiiig lantern slides or bromide papers, the 
Tol lowing moflifjcatioiu^ wonld be tnade,—the gelatin in the 
salte solution might bo Liioreased 5 to 10 times* emubifying 
therefore in a much more viscous sohition. In iho negative 
torinula the Silver nilTate is divjdf?d into equal parts* one being 
dissolved with ammoniaH the other used plain. In a slow 
bromide emiilsion 1 «niice or 5 grains only ot the silver 
nitrate might be trt^alcd with amnionln, tlic reuiainder of the 
-■iilver being added as a ptain sqlution, its distilled water being 
at least doublcii. The ripcaing time would be reduced to about 
S minutes. Otherwise the entire procedure would be much the 
same* except that the iinal bulk of the emulsion would be 
increased by the addition of, say, 50 per cent, more water. 
This increase in vtdume would reduce the viscosity of the 
einulsjoiif to a suitable degree for coating- 

On these simple lines etnuliions having an extraordinarily 
wida mnge of speed, contrast and qual;t>' cm be made and 
studied. The purest cliemicals only must be used, e,xtrqiiic 
clean!EneSs must be ob^tEr^'ed throughout, and tejriE’wsraturcs 
controlled witli the utmost care. 

We have next to consider the nature of orthochroraatic and 
panchromatic em u l&inns. A plain sil vtir jb^lo-bromide emulaion 
such .13 has been described is sennilivo only to the violet, blue 
and green ish-bluc ray* of the visible specttum4 The Cmtthns- 
Draper law* tell5 tss lliat only tnys absorbed can lx: elicctive 
ill proclucing chemical chajige. It is bccatise sibTrr bromide 
abrorha only blue-violet rays that it is inijeiisiiive to the rest 
of the Hjwclnim. 

If, bo^vcver, the silver bromide 1>e suitably coloured so as to 
abfiorb^ say, green Jl will then be nffected by uxpctfure to 
Uieni, Eos in* erythrosin, pmafiavol and pliiavcrdol are 
CHpnble of staining^ l!ic grains of an emulsion and reiidehiig 
it groen-Sensitivc or Other dyes* such as 

pinacyanoi, will render the emulsion red-sensitive* and If a 
red-Sensitizer be used iu con junction with a green-scnsitlicr, 
it ean be m.nde seuaitiv^ to ttie entire visible spectrum* or 
piUichranuittc. and its speed, especialiy to artlliclal light* very- 
siibstantudly ini:JeaNed. 

To render urthochnjmAlic the negative emulsion already 
dcscrilKjd, one part of n \ per c^nt. solution of erythresin 
iiisscilv'cd in equal parts of water and alcohol may be added 
to every 300 or 300 part-s of emulsion* after digestion^ but 
the chrome alum and potassium bromide are added. 

A pajicKromatic emulsion may be made by adding to each 
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•JtMi of 300 pArts oi emublon a to 3 piuls ol a i in 1,000 solution 
in nethyl alcohol o^ pinaverdol to tiio ^mul^oo. 

which ii'theii stood for about 15 ininut^, and then adding a 
stniilar (junutity^ pf a i in 2 .dck> solution ol piimciiTirtol in 
methyl akohol The final acJditioiifi art- tlien made and the 
emulsiori filtered- Xeedltss to say* in thq ca&c of a panchtti- 
iniitk umulsion all additioivs trtnrtt bq made in green prm sale- 
light or totnal darknesSp and filtering and coating carrierl out in 
green light. Infra-red seniiitivif pJftte^i arc made by airriiJar 
addittoiiii to the etoulaton of flkyanm or neocyanin Koliitionp 
but a slower emulsion of extreme clcanne^ miwi be -selected. 

An emulsion liaving made, wl- have now to eoiiiiider 
application to ghtsa^ or to film btiso,” or pa jut. Gliiss sbowld 
be thoroughly cleaned with a stLfi brush and a Itot solution oi 
carbonate, or ^vlth a 4 per cerit, solution of chromic 
acid, then very thprouglUy rinsed and finally dippctl in a 
solutkpn of 5 grairmol chrome alum to t ounce of water (1 per 
cent, solution). The gla$ses art placed in a ckau rack, without 
rinsingp and dried. A levelling table wull be rei|mred« such as a 
15^^ X l i''' piece of i incli plate giasw mounted on three screws 
or Wedges oiid carefully levelled. The glass should be kept in 
a dish of ice water pntii wantctl- 

Some ol the emulsion is filtered through a piece of pLib 
lint into a clean gla^A meimim, cpcjled to about 9o®F. and a pool 
of it poured on to the centre of a p^lass. which b balanced on 
the fingers and thumb of one hand. The emulsion b coaxed 
by tilting it to first one comer and then the others in turn, 
aud the excess poured of! in/a rjif£rf4rr About 4 c c. 

(roughly one teaspoonfuE) will be required to Coat a J plate, 
larger siKes in proportion. This will give a cmtuig weight 
ul about 100-120 nUlligriuns of silver to the square decimetre. 
Each oKited plate is laid carefully on the col if levelling gloss, 
and allow’Ed about a minute to set. It can tlieji be taken up 
and plac^cd in a clean wooden rack, ;u>d the rack when filled 
put in a light-tiglit, dust-proof cupboard. The coated plates 
muy be left to dry in darkness In the room li fluHicleniiy fW“ 
from dust. 3 or 0 houni at a tempersiturc of 80-^83* F. is best 
for drying, but if beat is not available the plates should dry 
easily overnight. 

In C4itumercia| coatings glrksses arc placed on a traveiling 
band, and passed uuder a spreading device wifich coats them 
with an even layer of emubiion. They' then travel along an 
endless band or on tunuiiLg chains or cords, through a chLUed 
tunnel.'"' (3n emerging, set, from the iunneh +in operator 
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picks tlicm tip and mcks them, and the racks arc placed m 
diying cupboards sepplied with washed air of a prc-detemiined 
teinpenittirc and hiumdttA". 

FUnts are usually coated on rails of ccUiilciid qr celluJot^ 
acetate base or 42 Inches wide, the coated matenaJ l>eiiig 
Icsd over a large chilJitig drum and thence to a festooning 
arrange ment where it travels slowly iu the form of loops alotlg 
an airH;ondiiioncd drynng tunnel 300 ft. or more tti length- 
The him, dr>' by the titne it reaches the end of the run, is 
re-recled ready (^tr slitting and entting. 

Bromide papers are treated, after cofttitig, u’ith a second top 
coat of plain gelatin to prevent stress marks. When the 
emulsion is set, the band oi paper is led through a second 
coating device and given the nou-stress cckatlng. It 
passes Over another cooMng drum oud thence to the festoon. 
SniAJj sheeta of 10 x ti ifich or iz k ij inch siro can be 
coated in the dark-room by floating p^tper for three minutes 
on tlio citiulsiou, which should be used at a temperaturE of 
ijo-ioo® F., in a diah kept warm by standing it in an outer dish 
of hot water. The sheets are pinned up to dry' in the dark, and 
though tJicbottoiu of the sheet wiU be inevitably morerthieUly 
coated than the top, vcr\' good coatings can be made in this 
way for amateur wckrk. See also Bakita PAyitH, 

C/fintoAcrf CAiijridff Emulshia 

The simples^t formula for tbofw w^ishing to Eyeperiment with 
emulsions, but not wanting to carry out the somewhat tedious 
process of washing, is for a silver chloride emulaon that can be 
lifted for mahiiig gaslight paper, A Tnimm a form|i 1 a 
as follows:— 

Water.-.200ES. (1,000 c.c.) 

GebUth.. 790 t^gms.) 

Soaked for 1 hour* and 

then Add: 

Sodium cKtoridc (pura) .. 105 grs. (is gins.j 

and heat on a water bath to izo* In the nu^nlime make 
Up a sciluticin of: 

Silver nitrate ^- i oe. gms,) 

Distilled water . - -. 2 ois- ( loo c-c.) 

heat to 110^ F.. and udd* a little at a time, to the gclatin sait 
solutiem, sthring vigorously with a tlUck glass rod. Th& 
eniulsjoUr aft^r standing for halt an hour, can be coated just 
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Hs H is, but it vkiM bt slow and on the HaI side. Hut by coohing 
it for 30 to 45 minntes on the water bathot V. bath speed 
and contract will iniprove, and i( Ctsatgd on pure VVliatman's 
or Rives' cartridge paper, or preferably on pure photoBraphic 
hiuje paper, vnii yicltl excellent prints. A little ebrome 

alum solution siiould he luided before filtering to tonglien the 
—10 CCS. ol a 5 t>er cent, solution wt>ulil be 
u'ith the above qaantity. An advantage of such an emulsion 
is that it can be made and coated in weak white li^ht—all 
can be done S ft. from a ^5 watt ijm^andeicent lamp. 

See also CouioDiojt Processes and Coj^ooit-SENSiTi^'E 
Emui-sioss, 

Modem processes of cmulsiori-making are fully dealt ^vith 
in Piii>iographt^ Ewiiin'oa T^kniqui, by T_ Tliome Baker. 

Enamel fuid Ceramic PhoiograpbiK Photographic images 
may be vititfied on porcelain and coated with a porcel^lL 
glaze, wklch makes them permanent as agaitist fading. 
Enamels are usually prepared on smidl copper plaques^ which 
arc coated with a sptfcii material, which itia^- practically be 
considertMt to be very soft milk-white glass^ and by no meanti 
so ufialtemblc as a true porcelain. Oti these an image is hud 
and fired. There are se^'eraJ processes—(a) the substitiition 
process,, (6) the powder process, fcl tlie pigment or carbon pfO- 
ce^p fffl the collotype process. For the substitution process 
a colloflio-chlotide printed-out positive is prepared and 
fixed. The image is toned with platkium, gold* palladium, 
iridium, or a selected mUtute, The positive is then stripped, 
transferred to the plaque, and carefully Smoothed out^ and 
then firedK coated with glaive, and refired. The powder pTOcess 
is the' preparation of a poaitivE by the powder or du^ting-on 
process on a sheet of coating it with collodion, stripping, 
and transferring to the plaque^ aiid firing. The pigment 
process is merrly a modification of the carboa pTocesSp gum 
arable instead of gelatine being sometimes used as the materhil ; 
it is transferriK] and fire^L The collotype process is somEtlmes 
used for prepar^ the linage^ a special ink being us^ and the 
print being on Litho-tranafer paper, froin which it is transferred 
to tht> plaque. The coUoty^ plate is inked with a fatty ink 
contolniiig an ordinary undergiaxe pottefy colour, and im¬ 
pression. after impression is made on the unglazcd tiic i suitable 
precautioELj being taken to keep exact register. The tilu » 
then fired and glazed like an or^naiy' piece of pottery, (See 
C^ihiypt under Photo-Mechasical Pkdcesses.) 
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Standard books on thia subject, now ont of print, are Photo- 
CfT^mics, bv Ethetbcrt Henry and Snowd^m Ward, and 
bj' Kcni ri'Hcbccourt 

Enamel Collodion. Sfi* ENA^lCLLI^*<i. 

EdiuneJIlng. For securing a penpnent high gLw on 
prints, enamel colJsxlion waa at one time used, 
practically wateri^roof glaze. The following 
Suitable : 

Ether - 
Pxire alcohol 


It gave a 
formula is 


PyTDxyliilie 
Castor oLli 


4i oza (iioc.cO 
3 t .* ( SSC-CO 

30gre. ti-7gms.> 

34 dtoiM (i‘i| c.cO 


SoSlIc Hie pyroxylin* in tl** alcohfll, and then add the ether , 
when diswlved add tltt castor oil: bUow to settle for 
dare, aad then decant the clear solution. To apply the 
wliodior, ekao a plate of Bias, v^th Fren^ eluUk. ^d coat 
with cither of the foregoing raLxtuee* acconhng to the tlucfc- 
aess requircil. As sciou tis it is Set, slide the plate+ fac* iipw^^ ^ 
into water in which the prim is pS:tcc<! Jaco downwartl. Eift 
the print and plate uogcthcr to avoid airbtdlsj aquccgeCp and 
set away to dry- ^Vhtu ii|iiite dry the print is peeled ofl the 
glass with the coating of highly glazed collodion adhenng. 
[See also Glazing PaiKTS.) 

Encausiic Paste r A paste used for Imparting hriltiaucy 
to prints. The Jollowing formula may be usccl 

f^lix together whit* wax with Venice turpeutme. the propor¬ 
tion of the former somewhat exceeding that of the tatter 
and dilute the mixture to a pasty consistency by mea^ of 
spirits of toTpentine. This is applied ^ suriMc of b* 
print by means of a soft dannel pad, by which a soft polish is 
cDnimunicatcd. Much sliadow detail is thus brought out* 
[Sec also Dope.) 

Enlarged Ne^liitlve* To ronlEe. See ENLAnGtxGp also 
Papeb Negative, 


Enlnr^em tilts. To make^ See EnlaSGINO. 
Enlar^ln^ la the opomtion of obtaining on 


a sensitive! 
LTsed without 


Surface a larger image of a negative or p^tiyo, ^ 4 .k„ 

quaUheation the terra is normally understood to lUtan the 
makins of a print of dimeftawiis g^ter than tli^ 
otgative it is made from. Tlir method used i 3 to lUnmtiia^ 
the negative brightly and ewnty. and then to use a len£ to 
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throw a sharp inui^e of it to the lequUvd size an a piece of 
bromide f^per or oijicr euitabk ^eaflitiv'e m^kte^iai, 

It is evident that appoiatns of very diverse kinds could be 
devised to fulfil these fuDdameotal needs^ For example^ a 
quarter-plate negative might be plated a^nst the window 
and photographed with a whole-plate comei^ the slide td 
which WB5 loaded with a piece of bromide paper, Or tux 
OTtliuary pmgic hmtem could be used, putting the negative 
into tho place normally occupied by the slide^ and receiving 
the projected image on a piece of seoaitivc paper inateod of 
on the usual inseniiitive white sheet, 

TJie old type oi horizontal enlarging buttem is,, in lact, not 
^■ery diderent in design from a magic or optlciiJ lantern, 
though it has certaia adjustments and rchnements that the 
lantern does oot need. The vertical enlarger, which is the 
pattern now used by the majority of amatcuis, is Ideuticul m 
principle, but it SO made that the Image is projected^ not 
horiJeontaUy^ but TF^ertically downwards on to a basebt^d^ 

Thff Vtritcal 

The lontem, now more 
asnolly coUed the projcc- 
tor«head^ h carried on an 
upright attached to the 
basoboard. To yury 
the size of enlargement it 
is moved up and down tlie 
upright as nequtmd. This 
form of comtruction has 
seveioJ adi.nntages^ of 
which one is economy of 
space. Further, it is enster 
to lay paper on a base¬ 
board tlioJi to pin it on to 
the vertical sunace of ttia 
eascj or other support re¬ 
quired when using a hori- 
zOTital enlarger, and the 
fact that the upright is 
mounted OH the baseboard 
ciifluiTB tliat the axis of the 
lens is always strictly ver¬ 
tical and at r^ht-ojigles 
to the paper. Finally, the 



PUS-, f Ttv pEujoctflofaiMd 4tt a^V4rilMit 
afliaipar. 
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op^tioos gI adjustiii^ cf iiRSige,. Iodising^ chajiglia^ 
negatives, and all tht other smaH adjqstmcntg incSdental to 
pr4Vctical tnlargiDg arc rendered mu^ ca^ef hy the ready 
accessibility of all part? ot a vertictd enlarger. 

Etoctiic light, usually in the fonn of an opal (not pearl) 
bulb, is almost apiversally used, a well-ventLliited metai 
iamp-hou^e serving to enclose ail light. The negative^ in 
some forto of carrier providing for easy io^rebanReabUity of 
aegat^ve3^ lice bclovtf the lamp. Even illumination is pro^'ideii 
in the more ineJtpeiiBive enlargers by means of dilfusinR sefeens 
of ground Gr Opal glass between lamp and negative^ but 
fdthougb the results obtained in this way can be completely 
satislactory^ so much Ught ia wasted that exposures tend to 
be long, ^lote expensive enlargere thecefofe employ a 
wliich is a lens or i^r^tem of lenses so designed as 
to direct all light falling upon it through tho rtogative and on 
towards the lens. By this means the illumination of the 
negative ts made brilliant as well as ■even. 

Below' tbo negative is placed the lens, the functicul of which 
is to project a sharp image on to the paper on the base of the 
enlarger^ In all modem instruments a highly-corrected 
anastigmnt Eens is used ; often nirangcments are made to use 
tho camera lens for tliis purpose. A fotuiltng movement of 
some kind iia a necessary port of the enlarger, for e%'en il tl^ 
lens used is in a focusing motini, the range oi niovcmiyit Is 
not sufficient for enlarging. 

Using thf Entvrg^* To make an cula^cmcnt, the negative 
Is placed in the carrier and the ptojector-bead raised or 
towered till the projected image is o( about tho right on 
the baseboard, Iti s then accurately focused. Tlie action 
of focusing alters the sire of the image somcwhnti and it may 
be necessary to re-adjust the height of the bead and re^focus^ 
When the image is both sharp and of the right siret the light 
in the enlarger is switched ofin and a piece of bromide paper 
Is laid on the baseboaM Sn the correct place to receive the 
image. The poationing of the paper may be controlled by 
using a mnskiog frnmo [q-v.), by having on the baseboard a 
card marked out with rectaiigJes of the standard airea of 
bromide papcTj or by other nit^ans. Altcmattveiy, the light 
in the enlarger may be Mt on and a cap of orange glass put 
over the lenSr This nllows the projected image still to be 
Men^ whib cutting ont all light to which the paper is scnsitiva ; 
the Lcnage itself then serves as a guide when phtchig the paper. 
The cap, if tised, is next removed, end tlie paper is e*po?^rd 
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by svritclijtig Oft the light (qt the sxjrrect timt?. The paper Lfr 
liien removed iiod developed like any other bmeoide print. 
(See Bromide Paper.) in bromide printing, exiwurta are 
best determined by preliminary esfpuriment with a small 
test-s-tfip. 

Automafic FoG^iing. Soine more elaborate vertical 
enfcrrgcr^ are equipped witli a tnecbanlcal Linkage which moves 
the lens towards or away from the negative as thr projector 
head is raised or lowered, tliiis keeping the image permanently 
in focus on the baseboard. To chnugc the sue of picture, all 
that is necessary' is to rmse or low^r the head. The advantage 
confem^ by this iti speed and convenle'noo is considerable, 
hut the presence or ab^nce of tliis movement Is without 
inflnenoe on tlic ftnal result. 

Ulien adfihng n masking fmoie to art enlarger of thia type, 
or difipenslrig with a frame for which the automatic focusing 
is adjusted* it Is useful to know whether the decrcaisud or 
increase^i dhdante between puper and lens will affect derinition 
perceptibly. To determine this, tnuitiply together the 
tliickness of the masking frame and the focal length of the lens, 
and Inilcpvendeiitly multiply the distance of tht Iciw from the 
paper and the /-nuiribeir of the atop to be used. Inches Eire 
tq be used as the imit throughout, 11 the latter product is 
more than too times the former one, the loss iti definition c-an 
be tolerated ; if it js more than 200 tiinea as great, the loss in 
definition will be quite undetectable. 

The diameter of the circle of confusion is given by the 
formula c = fd nD. The tneauings of the syinlxils are 
evident from the aben^e. 

High ^^llen it is required to make an 

unuEualty large print, or a print of normal sire from a portion 
of the negativ’e, it may be found tliat even with the projector 
head at the top of iJie upright the projoctctl image is not 
large enough. Practically every manually^focusetl cii larger 
is so constnictcd that the projector-head esm be turned round 
on the upright, when the projected image Is no longer thrown 
on to the baseboard, but p^t it. The image Is then received on 
a temporary support—a stool or chair—placed at u 
lower level than the baseband. The arrangement is admittedly 
inconvenient, but serves well enough for occasional use. 
Attention is dmwn to the fact tliat some enlargers equipped 
witli automatic focusing cannot be used in this wviy, but are 
limited In magniflcatiou to that obtainable with Uie projector- 
head at the top of the upright. 
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The pciaxinium fnagnification that can be obtained with tbc 
projector-head at the top of the cotiimn can be quici^y 
MtinLiited by measumiB the distcwice from lens to b^bcard. 
Divide this distance by the focal length of the leta, 
subtract eft# from the answer. The result is the miignincation 
obtained. (See ^Maoinification.) 


With out or two exceptions^ vertici enlargers for auiatEiirs 
are only luade for us® with electric li^ht. mere this is not 



no. 1+ it* «lAilractkiit hoftineiUl rfiUnJcf. 


available, it is in almost all cases necessary to use a honzohtaJ 
enlareer. most models of which have a lamfHhonse roomy 
and well-ventilated enough to take itluminanta mteh as in. 
candescent gas, a ijpirit-vapour lamp, or acetylene. 

In order that adequate ventilation may be ensured, the 
lamp^house of a borizonbil enlarger ceucmlly lias a Urge 
lighr^pped cowl, and die back Lh often leit open ««pt for 
a black curCaia. In front of the l^p-house, 
it bv liEbt-tight tvlfsco|nc tubes or bcllo'^'s* condirtscr 

aii<l^n«iitSve-C4JTicr. mounted as one Icns-paoel 

comes in front of this again, with a 

to vary the ncgative^lens distance. Bellows are used bert 
again to keep in stray light- . 

^One of the advantages of the honzontal i^- 

opportunity it aflorda (of the u.-a? of highly-conceu^tcd light- 
sviJh as the electric arc. a projection nmp or a 
'* POintolite " enclosed tuugsten arc. A powerful Sight such 
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Bs tliia, sent through Bugativ* and projector leoii In a directed 
beam from n condenscrH makes it possible to use slou' paper ^ 
even when enlai^ing from a deaso negative, i^thont e?cpo&iJTe 
bdtig uTidnly prolonged. 

%^arjDus typ«3 of easd have been devised for tise in cop- 
jnnctioii vrith a horizoiital enlarger ; nlL consist of a vortical 
board to which the paper I* pinned, thja being fitted with a 
heavy base to cnablo it to stand uprighh. In all but the cheapest 
mod^ the easel folda bockwaida to allow the paper to be 
attached after focusLog without risk of moving th-c basOi 

Jf it is preferred not 
to defai:^ th* snrface 
of the easel and the 
cornem of the prints 
with pin-marks, the 
paper may be attached 
with surgical tape in 
the manner suggested 
in Fig. 3, Sot also 
JKLIY I'OR EnLAHC- 
INC Easel. 


The OpHcai SysUm 0/ an Enfarger. 

The optical system of a horizontal enlarger is shown in the 
diagram of Fig. 4* from which it wiU be at once seen that 
the duty of the condenser is to direct all light falling on it 
through the lena. In cdect, this meanii that it forms at the 
lemi an image of the Light-source. If this linage is formed 
elsewhere, light will be bet and the Ulumination will be uneven. 
Since the leusdo-negative distance has to be chafigcd each 
time tlie eoliirger is redocused for a diEcrept mugniftcation^ 
the pofsitiou of the light^source bus each time to be readjusted 
so as tn hdng its IniAgG back on to the lens again. 

In passing, an Lntertsting type of design in which lamp- 
adjustmunt cam be altogctlser avoided is worth noting. If 
the condenser is larger than the negative, lamp and lens can 
be left li^«d at a position giving even lUmnmation, focusing 
for dliJerent magnihcatioiig being carried out by moving the 
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negative to and fto along the beam oI light converging cm the 

the case of an enlarger oi the ordinary dcaign. it U evident 
that the adi'uitment of the whole sjratem depentk on the 
niaeniflcatioa (?.#.) in The ratio of the Inogth of 

tl^projccted insage to that of the “ 

the negative ia the same as the ratio of the distances Z and X. 



The ejcact values of these distances^ which are called 
foci depend on the focal lengtii of the lens 'P Yfl * 
nxdgnilicdttpii of m diaiaeterB u^ing a lens of local leogtli / tliojr 
arc:— 

A ^ V- 

z - tw+ I)/. 

Ttio dgures obtained for X ami Z will be in the same unit* 
tinebes. ceotinietres, or miUiraems) tbat ww used to cypress 
tbe focal of Xht lene. 

Values of Kjf and Zlf are idvco for u ptituber of dilfeiTOt 
magnifications tn the table on tb* nc?ft page; bv mul^phing 
the figures Riven for the magnificatloo desired by the focal 
length of the^ lens in use. the distanced X aiad Z can be 
for anv practicai case. Rcady-maile fiiRums for certain ux^ 
values" of magaiAcation ore given lu the amiaicr table for 
lenses of the flix moat eommonly-usedi focal lengths. 

With the distance X dctemitned, it at once becomes putisible 
to work out tho distance from the condenser at which 
light uiuat bo placed lo ensure that the whole of the light 

passes through the lens, it t * 

The distanco from the node (f.v-J of the condenser to the Ic^ 
is the aum of X and the distance of the negative from the node 
of the condenser. Calling the sum of these two ilLstaiices D, 
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then it the foMl leogth of the condenser i$ Fp the dLstanct ot 
the hRht source fxom tlic othET node oi the condenser will have 


Examptf. We are enlarging a E|«aJ-ttr-pLate ncgs^live to 
whole-plate, usEOR a lens ol focal tenjirtb 54 ins. The focaul 
length of the condenser is fj ina.. and the negative u 3 ioa. 
from ciTic node. What are the chatanccs X and Z, and how 
far should the light be from the condenser ? 

Enlarging 4i x to 6i ^ 6jr is two diameters. Under 
Hi n, we find Zif=3 o and X/f-i 5- The lens^paper distance 
Z wUI therefore be 3 x 5i -= i6i irw. and tho lena-negativc 
distance X will be 1^3 x 5 i ^ 1 he distance D 

from lens to condenser will be 3 ins. more than K, or 1 inR. 
From the hist formula, the Limp-condcnscr distance vnU tiave 

to i = 9 Ins. from the other node. 

I si - 5 ^ 


These two rimElamental formuSas arc useful when the focal 
length of ICEis and condeiistr are knowii^ but are nqt s^erv 
readily applicable, as they stand, to the d-t^gn of the optical 
siy^itcm of an enlarger Although dttign lormuhn of v^orioiui 
kinds can be calculktedp their preciBe form depends on tho 
cotiditions that have to be fulfilled. 

Tlie choice of tlie lefts U a simple fitatter ; all that is needed 
is that it should bo capable of covering the n-egativc to be 
enlatged from. It should of course^ be on anastigmat, and it.a 
focPtl length may conveniently be about equal lo the diagonal 
of the negative. The lens from the ciunera^ if detojchablc, 
will in all cases be found perfectly suitable. 

It is now universally conaidered desirable that the Icn^ used 
in on enlarger shoutd be Lrcaled to prevent intEmal reflections. 
tSoe COATtD Lrnsrs.) The effect of this is to rraluce the 
nnionot of stray light scattered Into tlie darker parts of the 
projected imagCj thus giving a print of improved quality and 
tonal gradations in the highlights. The extent of the improve^ 
aient brought about by using a coated lens depends a good 
deal on the character of the negative ; if this is soft and has 
much the same density in all ports open landscape 

subject) the improvement is small. But with u negative 
having botli some fairly dense areas and some areas of nearly 
complete traTitporency ^ portrait taken against a black 
background) thn improvement is usually very** marked indeed. 
To obtain the foil benefit of the climiflatson of Icns-rcnections^ 
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other po$5ible bquxccs of scattered light iLhorild also be eMnijiT- 
ati?d> Special atteottoii abotikj ]x paid to the prevention oi 
reflections fToni the sides of the focusing tube^ hetlcwa, 
tliat lie Tsctwecii Icna and aegative. 

It is usually couvenient to have the light as far away from 
tho condeimor on one side ai the lens la on t|te other, so that 
the condenSeT Is at the tentre of the optical systeuu Witli the 
uBual type of condenser, this anangemfiat bss tlie further 
advantage that abermtidns in the condenser are Ihcn at a 
nUnLmiini- The lens-negative distanocs for the largest and 
smallest magnlflcations likely to be requLred can be found as 
above; if the mean of these is taken and the proposed con- 
dcnscr^to’negativQ distance Is added, half the result giv«3 a 
coavGDieiit focal length for the condenserr V\'^ith the lens in its 
mean position, the light will then have to be at a distance fiorn 
the condenser equal to twk« its focal length. If tlie light is 
sufficiently diffused, it may not need to ba itiovud for various 
magnifications, in which case the position just mentioned will 
be the most favourable to even illumiiiatfoti nt difierent 
magnifications : with an ui ^diffused or slightly dilfmed source 
of light some movement either way must be altowed for. 
Once the focal iengtli of the cohdi^inSiCr is settlfd, the formula 
above lAill enable the roquired range of movement to be found, 

By chooimg a condenser of rather shorter focal length 
t±iati that found by the above means, thi: light-efQciency will 
be increased, resnlting in shorter exposures, and the range of 
movtrmcnt rcr|trired for the light will be decreased^ Cro^atcr 
accuracy In p^tioning the light will, hoivever, be reqnirHl, 
and the lamp will have to be brought a good deal nearer the 
condenser, as appltotioii of the formula above will show. 
Core must be token not to bring jt too near* or there may be 
danger of stacking the candenser-feu^. It must throughout 
be remembered that calculated lamp-condenser or negative- 
condenseu^ diataficea are not to bo measured fronl the surface 
of the condenEer, but from its nodes. In most cases a clone 
enough approKimation to this is liad by regarding the distances 
worktwi out as to be measured front the centnsline of the 
oofidenser—i.e. from half-way through jta thickness. 

The abili^ to work out ihcsic distances in the way shown 
is essential in any ta5« where an attempt Ls made to design 
an enlarger and assemble it from bought parts, but In practice 
the final adjustments are always tnade by trial anti mor. After 
the image has been focused to the required size, the negative is 
withdrawn from the oanier and the light mo^-ed until the 
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disc of Light on the c&sel is of even brightness, A disc brighter 
at the top thrtti the bottom means that the light is too low ; 
in general the light requires to be moved np and down, or 
from aide to towards tbe more briUtantLy illuminated 
side of the projected disc. 

By thU meaiis the ligh t is manmu vied on to the axis of the 
optical system p but stUl tho lllutnmation will only even if 
the condcnser-iainp distance ia corrccL 11 the disc is hrighter 
at the centre than at the edges, the lamp is too far Irrmi the 
condenser i i f it is darker at the centre, it is too near, hen 
the adjustment of the lamp is finally corrett, the negative 
may be retamecl to tiie carrier and the etilHigenient niade. 

Unless tim ver>' maximum of light is wanted, it is usual to 
dispense with the need for all this adinstment by diffusing 
the light to some extent. This blurs, and so enlaig^^ the 
ima^ of the Ugbt-source thrown by the condenser to an 
extent sufheient to make it possible to covcr+ by a. single 
adjustment ol the light, tJie range of inagnihcations nsually 
needed In practice. I>iffti5.ion may be introduced either by 
placing one or more sheets of ^ound glass in the p^^rion 
indicated m Fig. 4^ or by leplflCing the point source ol hglit 
by one of large diniensiotis such as an opal bulb. It is bj' 
adopting this latter LDuminant that the verttcaJ enlurger 
described above is enabled to dispense with any need for 
ad j Hinting Uic peat lion of the light. 

CondffHjfr V€rsm Diffustr. 

As the light Ln a condenser enlarger is direeted towards 
the lens, any hght scattered out of its origiunl patli in passing 
through a particular point of the ne^tive will fail to reach the 
image* Thia loss of light is additional to any loss due to absorp- 
tiou of light by the negative at the cooaideriKJ- in an 
enlarger using diJBfused light, absorption by the negative is- 
the only factor concerned ■ the pifoj,ectcd image is therefore less 
coutni^y. An enlargement made with diffused light has the 
same co-ntra^t as a direct contact print on the same grade of 
paper. , . 

The incrtiase of contract due to scattenng when unlurgmg 
by directed light Is called the Callicr effect, after U»e first 
investigator of the phenomenon. It is quite large in some 
oases ; recorded measurenients on one parLicular negative 
gav« n contrast-range (_ratio of extreme opacities) of 511 to l 
by diffused Ught^ rising to 570 to i by the directed light of a 
condenser enlarger with a point source and no diffusion ^ It is 
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quite usual Uy find that the use directed light doables the 
cantrast range: the i&mase will obviously depend largely 
on the charasrtcr and clensity of the silver depc^it in the 
negativcK as as upon the amount ol diffusion. Intetitidnal 
or othcnvisc^ in the lighting 

Wiken mmg fully directed" light any scratch or surface- 
marking on the negative, including the pendl-marka of re- 
touchiDg and the Llinits of the area covert with retouc^g 
medium, show up very dearly indeed on accoimt of the light 
that all such surface iJTegiilaritics must senttef ; graiiiiness is 
eDhanced (or the same re^ison. It is to avoid the empha^zieg 
of Uiese aeddentad defects that fully directed light is now 
practically never used. 

It is often assortt'd that a condenser enlarger gives abarpuf 
dchnition than one using a diduser ; this is not the case, 

< 50 le function of cither Us to illuimnate the negative cvofllyahd 
brightly. Th« sharpness ol the enlarged print depends entirely 
on the lens and its adjustment. It is the increased contnist 
given by the condenser enlarger that is oftim lTli^jtaken for 
mcreosod sharpness. 

LHJfufing SysSfnis* 

A small negative can be Lllummated suflicdcntly evenly 
simply by placing do^ behind it an opal bulb ol large sire. 
For Larger negatives & diSuser, consisting of a sheet of opal 
glass, usUiihy interpoaed between lamp and ucgiiUve. It 
should be noted that the diffuser must be of larger size than 
the negative in onUr that it may be seenbehind tht 
margins of the negative from the point of view of the kns. 
{Compare Fig. 4, where the cou<;lGnser is shown m rather 
larger than the neg^itive for the same roason.) 

Generally it ia necessary to use several lamps to ensure 
even illumiuAtion of the difluser : similar results, however, may 
be obbuned by means of a single lamp and a aeries of mirror 
redeclors suitably disposed. Extra, diffusion may also be had 
by using two o^ glasses, e^Kiced apart by about an inch, 
in pLiree of one. 

Often there is an eaceas of light In the centre of the pro¬ 
jected image, at a poin t corres^nding to the direct line joining 
Jens and Lamp. To darken this patch to the level of the rest 
of the held, the tip of tlse bmp may be objured. If two 
diffu^rs are osed^ that nearest the lamp ruay have discs oi a 
Bemi-transpanriit material such as tracing paper cemented to 
it. A si ngle d isc may ssudicc^ or a small pile of discs of graduated 
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diuneters, tJic largtsl htinj^ applied first and the snuille^t lost, 
may be fonind more effective. Or groynd-glass tiiay be used lot 
the &rst diffuser^ this lieing vamisbed jrennd the ed^c^ tn 
inenmse its tmnspurency. and darkened with peneit at the 
centre, 

Mcrmry- Vapour Lamps. The rntrctuy-vapani: Jampp which 
consists of a glass tube through which passes an arc between 
meicur^" electrode^, is widely used JO trade houses and pro- 
JessiprEhl dark-roDms. The tube is generally bent into the 
fortu of a '■ W/* thus presenting so large a radiating surface 
that Vrut littic diffusion is n^cried to get ovtti illuniinatioii. 
It is parUcnilarly Suitable for use with coiiiparatively l^ge 
negatives, and has the advantage that as it consumes little 
current it gives but little heat. But w^th some cMombromide 
papers^ including sttcb papers as PlastJka and Multtgrado, the 
mercury-vapour lamp may be lound to give veiy^ flat prints. 

CtwufniTtfiofluJ ntiaiU and Ac^SOrUs. 

Viewed from the posLtioii of the lcti$^ the condenser in u 
corTectiy-adjusted enlarger appi-ar? brilliantly lutiiinous owr 
its whole surface. It acts, in effect, ns a light-source 

immediately behind Uie negative, from which it is evident 
that it miuit have u diameter not less tha n the diagonal of the 
negutive. In pwactico a slightly greater dtametcr is desirable^ 
because the negative is placed in the beam of light at a point 
where it is converging towards the tens. 

To combint- tlie neccssary^ slwrt focal length with tlie largv 
diameter requjirdf n condenser is generally mude up ol two 
phuio-convex lenses, luountefl in a cell with tlitjir curved 
surfaces inwards and practically in contacts Such n com^ 
bination is sometimes called a double condenser/* (Sec 

C0NDIL?fSKR,) 

With a horiitmtal cJiJorger a -nipport for the paper Is 
required. Though the wall may be used, this invutyes moving 
the enlarger bodily Avhen the dcgrwf of juagntficaliDn i3 
changed, and it js therefore more convenient to provide an 
easel for the paper. This consists simply of a s^ertieal board, 
fraoicd to prevent w^arping. And mounted on ft suitable foot 
or base, la a permanent installation, the easel may be 
monated so ns to slide along a honrontid bod to which the 
enlarger is also attacJjed, thus ensuring that Uie paper is always 
at right angles to the aids of the lens. 

With a horiEGntal enlDirger the degree of enlargement 
obtainable is limited only by the si^e of the room uJBnd, or by 
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the Icflgtli of the bed along which the easel nms. Where 
large prints are likely to be wanted frequently from a vertical 
enlarger the upright may be detached from the base and 
attached by brackets to the wall. A movable shell, slitJUng 
on to a series of supports spaced apart by a distance a little 
less tlian the range of tnovement of the head tm the npright, 
may be fitted bdow it to take the paper. Such an erection 
allows tire full dLatance from top of upright to lloor, or any 
desired part of this distance, to be used without the need for 
anv make-shift supports. The accompanying sketch (Fig. 5) 



ne, Sl a linprr JsitH tehpw U?as |w1»njU <rf ■■ h jMrtfcwlwty 

r» iTMtAX iMpmiii iimpll i^rin^iMtiUtiiirk-Fira^ CSwuJm? Diti-mwpit. 


will make clearer the kind of construction envisaged, Tlie 
suggestion of Fig. 6 is also well worth noting. 

Focusing the projected image is sometimes ddlicult, 
especiallv when the negative is dense or the uiagnificatioti 
considerable. A simple magnifier is naualty not very helpful 
as il powerful enough to be of value it, and the nstrr'a h^d, 
come between lens ami image, so cutting off the light. A 
focusing negative (dense black with a pattcni of clear line^ 
fogged film or plate witli scratched cut through cmulsioii) ^ i3 
serviceable as providing something clear, brighti and definite 
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to focus on [ but witli an jjwuificieiitiy aucuratcily made en¬ 
larger tbl^ae may be little guarantee tJiAt thts uiJgative to ^ 
t^nlafged, when substituted feu ttie teuaiag negative, 
uccupy the same plane with suMcient precision. This point 
should be most carefully checked before deciding to rely on a 
iK^usiing tiegativo. 

A reflex focuamg magnilier la in mort ciises preferable. It 
consists of a mirror, placed at an an^lt, that redacts light 
froin the 3ens on to a ground glass screen which U viewed 
through a rTLaguifier. The design must be such tlint the 
distance from lens to Screen, eici the mirror* is equiVi to that 
from lens to the bai^eboard on which the device stands. To be 
ifir\dccnhler focusing screen must be of ver^' fmety ground 
glasa. The chief virtae of these rellex focusers is that the 
vLiua! briULance of the projected image is gre^Uy enhanced. 

As liie lens and focusing movenient of an enlarger an? 
practJcally Identical with those of a cameta, any camera with 
rack-aiid'pinion focitsing can be converted into an enlarger 
by fitting a lamp-house to it. The modem ^f“erecting 
camera with fixed cxterision Is less easily adapted* ofl the 
focusing lias too little range of niovcment, Exl>ertiJiimt 
with the open camera. wtU soon bIuow the possibilities of any 
indivlduai instrument, bnt the adfiptatiaii ifi in most 
best made try arranging a series of grooves or ninncra to provide 
aitemative poddons lor die negative carrier. The ^loova^ 
should be spaced apart at a tlLitance a little less tlian the 
.iv^ailablc focusing movement df the lens. 

ftxfif'Focus and Daylif;hl Eni^rgers. 

FiMcd-Focus Entargfffs. A fixed-focn^ enlarger generally 
consists of a“b&x with a dark-slide for die bromide paper at 
one end anti a negative carrier at the other. A lens is fixed 
l>el-ween the two on a septum so placed as to give sharp focus 
[sec table of cottjueate foci on p. 2St]- Most anch enlaigeis *rt: 
intended for use with dnyLight, and so have no lamp-llDUse. 
Owing to the biiUiance of daylight, a cheap ^glc lens, well 
stopped down [about to //33)> is fast enough to give 
neasouably short exposures^ and at such a y nuill stop ver^' 
acceptable definition. 

£nfffrgi*ff by Dayiighi. If a room is darkened by means of 
a shutter blocking up the window^ a holu to take tlie back of 
a camera may be made in the shutter. With a window facing 
north,, and a camera with adequate focusing movement, 
perfectly satisfactory^ eulaigemcuts can m 4 ilu tit all times 
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ol day^ Bven litumiuaticm cim be seciued by u^mg light 
redectsd from tl white card placed outside the \iiiidow at ati 
Angle ot 45^ Owing ta its vuriabdity, daylight is not ii very 
ttatistactory illumiiuirtt. With the axiningemcnt disacribcdi or 
with a h3£l^d:-^0CllS enlarger used daylight. It is desiraMC! to 
iifio an acUnometer [sec Exposob^: Meters) to oontml ex- 
|R>sujTesi+ 

DaffTHiining Bj^pc^ures mArn Enlarging. 

Various metbuds of deterenming exposure iti enbirgii^g have 
tieen suggested, but most depend on estipiating^ by piTOto- 
toll meler or oUierwiae, the totnl amount of light the 

enlarger lens. Such ttiethocis can never l^e mure than a 
rough guide, as tliey jj^ore the proportion of light to shade 
on Uit negative. Sufhcicnt acctiraty u only obtainable by 
making independent tneasuremcats of the brightness of high¬ 
light and sJiadow in the projected iiimgc. SovctaJ pboto- 
inttersi^ of grease spot typo, have been designed for this work, 
the brightiHrss of the image being compart with tliat of an 
auxiliary' Lmip controlled by ri.Hiistajice or (hetturj by distance 
from the grease^pot- Tliese meaSuremasLs, used in con- 
junction with previous determiiiationi^ of the expCkduru pl-cm- 
saryf to give fa) lightest pcrocpUble gruy and (&} a practicaUy 
fall black on the paper to be used, enable exact choice of 
^Kiper-eontrast to t« made and accurate expasurfl to be given, 
I'qr further details, see ProjfCfiQn Prittiing by HayiKS^ imd 
Perffci Print ConiroL by Dutton, and two articles Accuraif 
E^fpcAurfsfs*r LnlatgMrtiis by Kookc {A rF, July 3 and 10. 1940I 

Shading and Dcui^ Printing. 

A straight enlargement made from a negative without 
modthcation may be good, but in a very large number of cases 
improvetnenta can be made by giving one or other part of the 
picture more or less esepoaure than the nest. Even without a 
filter, clouihs, if any were prcMTlt wlien the photograph was 
token^ are generatly iiscotxleti 00 the negative, but in a majority 
of cases the sky as a whole prints too light for tbem to liave 
Uieir full effect. 

A possible remedy for this is the use of a soft palior. hut 
this Usually flattens contrasts to an undesirable extent. It 
is almost htwaj.'s preferable to use ttie grade of paper suited 
to the subject as a whole, and to bring up the sky by extra 
printings Separate test'SHips, one for the landsca^ and one 
for the sky, will show what exposure each needs. TTiat for 
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the sky Is usually mther Jess ttmh dcub!e the exposure needed 
for tJie Inndscape. 

The phut is then fsiven the shorter of the two exposures, 
after which the Landscape is prolectMl^ by a piece of paper or 
card held between len.^ and sensitive paper, tin til the exposure 
for tlic sky is completed. If the skyline is simple, the straij^ht 
ctlge of the paper will suffice as a rnask. Held abo^T^ Use 
print, its shadow will be blurred so that no sharp line of 
denLaication between skaded and unshaded area will show. 
r>i1Ti4$ian of the edge can be furtlter enhanced by moving it 
nbout a little during cxpostire. 

For a more cLaborute outline, if it cannot b* matched nearly 
enough by simpler rneans, a mask may be cut. Support a 
piece of black or brown paper about 3 ins, nlMve the base¬ 
board, and itiajk the skylitte out ou it in pencLL The image 
will be blurred, of courae^ hut not so mudl so as to make It 
difficult to follow the outline. The mask is cut out^ and though 
sniuher than the image, its shadow will be a good fit on it if 
held at the height at which it wxis made. 

Situdl areas can be darkened by cutting out from a piece of 
white paper a hole of the same shape as the area to be darkened, 
but The blurred image on the wliite iiaper mask 

senses as a guide when giving the extra exposure, if it Li 
desired to decrease rather than accentuate contrast in 
the highlights, it is often better to remove the negative from 
the carrier before giving this extra local exposere. 

Lightening small areas can be done by mtjana of a piece of 
card, or a tuft of cotton wixil^ impaled on a wire. if tliv 
latter is mov^ during the exposure its shadow will not show. 

Clouds can be printed in, and other fiimpSe cotnbiiiation 
printing c^irrictl out, by simtlar means. The mask is cut as 
before, but both parts are kept. First the mask that covers 
the sky is used, fixing It in piece some 5 ins. above the print 
and expofltug through the laudscape negative. Next the 
other h^f of the mask is brought up to the first, fitted to it, 
and pinned in place* after which the first half of the mask is 
taken away and the exposure for the clouds is made. 

These notes an? but suggestions : the v-ariations and 
devcloppnenl? posaible are endless. 

A method of devdoping bromide paper during the exposnre 
so that exposure actually depends xipon tho conipletion of 
development* has been suggested by F, J, Mortimer. 
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The iiftsigts Is first locusccl on casci oA usual, but in tliis 
cast the surface oi the board is covered with white Ainericau 
cloth or white opal* The yellow glass cap is placed on the 
lens, and tlie hromicte piiper issoiLked in developer for i minutes 
and then applied Ln the correct positioTi to the enlarging 
cascL It will stick to the Surface without further attention. 
The lens is then uncapped, and the exposure and development 
will procewl automatically together. If the negative is denstt, 
or the exposure otherwise prolanged, fresh developer can be 
gently bruifhed on to the w^et surhice of the print from time 
to tiiito w^ith n. camd-haLr mop. 

The proj^TFc^ of development is obsm^ed by covering the 
lens for a ^^ond or two with a piece of ground glass (ground 
yellow glass is best}.^ When developmctlt is complete the 
print is simply stripped off and placed in the fixing bath, 

it Is to be noted that in this process the shadows, developing 
up comparatively early during the exposure, act as a kind oi 
ma-^k to check farther exposure in the shadow are^. The 
gradation of a print exposed and developed together is there ^ 
foTC hot the same as that of a print normally made. The 
extent to w’Mch the gmdatiDti is itered uvidChUy depends on 
the relative rates of the two processes, and will tben^fore be 
controlled by temperaturc* the compoaitiou of the developer, 
the brillutnce ol Hit light in the enlarger^ the stop used, and 
the degree of enlargement. 

Mu^ fuller control over the gradation of the print nan be 
had by giving part of the total exposure required, developing 
to finely, completing the exposure, and developir^g again* 
ITiis be doue by the metiwil described^ provided that the 
duration of the first part of the exposure is sliorlcr than the time 
of appearance ol the im age- If this is not the case the 
paper may be exposed wet with wafer* fli>onged over with 
developer after the first exposure, and then, when devdopment 
is complete, expo^ further. To ensure registratioa it must 
of course reruaui on the easel or bnseboard throughou t. %Vith 
a vertical enUrger the paper may be laid In a dish. 

If the paper in use shows a tendency to fog or stilin as a 
riisultof the prolonged, exposure to air while wet with developer, 
the follow^iisg developer shoulil be tried ;— 


Potassium mctahisulphitu . yqo gis. 
Caustic potash . * i. 7po 

Glycin . * . . t* 

Water to make . . to oxs. 


(45 gins*) 

(45 ) 

(30 (fros ) 

(^50 C.c.) 
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Tliia mav be diluted as requinoU ; normal diJytiDil 1 $ i part to 
lo parts of water and a deveioper-impTover should bo 
addwl- If or fitain are stitl crtcounterodp reduce the 
Tiietabtsulpliite tq 22 -5 gms. (3^5 the caustic potash 

to 34 gm 3 . (600 prs,; 

Mukin^ Eitlargad NrgalwtS. 

For certain priiitiug^ processes requiring daylight, or whm 
a tiegative is loo small to retouch, ail eniifged n-^arivc may 
be miule. For economy in materiai, the nejjative may be 
made by rev'cr^al, but most amateurs ivilJ probably prefer 
either to make a contact tianspajeiicy mid then enlarge from 
that to obtain the negative, or to make an enlarged positive 
from which the negative can made by contact. The 
familiar prcKcsses of ncgati ve^tnaking are here used throughoutr 
The intertnediate positive should have: the characteristics of a 
negative so far ns density and contrast are concerned' tba-t 
is, it should be mneh too dark when looked as it lies in the 
dish, but shotild appear satisfactory when viewed try trans¬ 
mitted light. For both transparency and enlarged negative a 
$lgw plate or him ghouhl be iiscd„ During exposure under 
the eniorgcr, a piece of bhuck paper should be plapfd between 
the plate or film and the easel lo prevent refliictiqo. 

The enbiged positive is to bo preferred to the contact 
positive in caSfS whi^ the enlarging i9 being done to facilitate 
retooehlng, as m this case both positive and negative can be 
retouched if desired- In other cases ndther method offers 
any appreciable advautiigie over the Other, 

EtOarglEig Easel. ^ee EsrLJhMGlNO^ and Ji^LLV Fon Easei- 

ftopHoE. Nome given to a smiU enlargement, on paper 
4 i ^ 3 i ins. in sire, made from the whole of a miniature 
negativcr Tliey are supplied by all D. & V. fimis at little more 
than contact'priiit prices, 

Eplscope 5 lEpIdlascop*- The episcope is an apparatus for 
projecting on to a lantem-acreen images of opaque objects 
such 03 paper prints, postoards, coi us, or medals. The pri nciple 
is that of the ordLnarj^ projection lantern, excepl that the 
object to be projeebed, not being transparent^ has to be 
illuminated from in front iit^toad of from behind. Owing to 
the fact that a condenser cannot be used, the imago is not 
brilliant unless the anionrit of light used is considerable. The 
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projected inmge ib reversed from right to left vnlt^ stefH aie 
tiiken to re-reverau it ; tliis is DSUAlly doiic by interposing n 
mirror or a roflisttinp prism at some point in the optical paih. 

An epidiascppe is siniply Jin episcope that Ls in^tiipped for 
projecting onliliary slides ns wid] aa opaque objects. 

I^ans lor tte coc^ftruction of a simple episcopc will be laund 
in SchiM^-Mofif and EpiscKtpn, published by tins 

BritnUi FiTm Inatitute. 

t-kiulvnlence, ClHnnJt4iJ : CnlculMtioiiB iind Dnin. A 
cbcinist would dcliin? l-ho eqin^naitmt iveight of a sob^tiince ns 
tiiat weight of It vvliich wilt combine with, or repface- one 
gram oi hydrogen. The idea of cqui^-alence, as iM^twecn 
similar subsjtances, is ba.sed on this deHniticm. To take an 
example. 55-5 gmS- of chlorine combbie with i grur of hy¬ 
drogen to form h^'drochloric aod, aiid Bo gms. of bromine 
combine with 1 gm. nf hydrogen to form hydrohromic acid; 
35'5 Ring, of chlorine are therefore said to be eqniviilent to 
So gms. ol bromlrie* an the grounds that the gnlWtancea are 
interchangeable in these proportions. It is of the grsite^t 
importnneo to note that equivaJence in any one couuKtion— 
in this ease, in coiubirting with hydrogen—iffiplics equiS’a.lon-ce 
(or intefcliangKiUility) in every oUier diiMtion too. It 
follo^vs Uiat when any two substances combine together or 
react with one anotJicrK they do so in the proportion^ of their 
etjuivalent weights. 

Xcverthetess^ no short instructioiis or Labulations 0i data 
can be suHicientiy detailed to make anyone witlimit a chemical 
training quite siife in deteriTniilng equivalent qiiantitiee, far 
tht«ro arc many Cfiscs where the equivalent weight of a sub¬ 
stance may have different ^^ues according to tlie type of 
chomiciil reaction wbicb it is undergoing. In combining with 
an acid, iron may have ad cquivaieTit weight of 28 (making a 
ferrous salt) or iS-y {miking a ferric salt), while when we 
consider the ctmnge from tho ferrous to the ferric state, or 
wi« versa, its equivalent is 56. Example^ such as these could 
be multiplied coosidembly, but tbi^ erne wilt scfve as a warning 
that the laymian needs to draw bis coudusiona with some 
reserve. 

The oliserv^nt will have noticed that the figures just given 
are related ; tltey are j6. and 56/3. Jliis aimple relo don- 
ship between the different equivaJent w^eighls that one ^b- 
Rtanco can have arises from the fact dial cliemicai reactioiis 
take place between atomss The atom of iron is times as 
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bt^vy 04 that qf hydroic^n ; wlicii hun dif^plo^ $in ^uivolcni 
vmight of sd each atom of it is macting with ona atom of 
hydrogen tor its equivalent ot some other Huhetonco}, When 
the oqui%-alent weight is jG/j, or each atom oi ltod is 
reacting with two of hjfdiOfcn : when it is 56/j* with three. 

The ratio of the weight of an atom, of an clement to that 
of an atom of liydrogen is caJicd the utomic weight of the 
element^ and its cqiiiviiJcnt weight is always related to the 
atomic weight in some simple mamjerp as in the case of iron 
just rhscus^. The following table gives the atomic weights 
of the moie commem elements with an accuracy sufficient for 
all ordinary photographic pnrpoaea, 

TABtE OF tnn MoHit Ihportakt Elhhe^'tts aki> THiefB 
Atomic Wnicnt. 


S^ridbti. ANwak If 


Aluniinkym 




Ai 

+ , 

* 27 

Antimony 



1 

Sb (Stiliiinn] . 

120 

Arsenic 



. 

As 

* * 

* 75 

Borin m 




Ba 

. 

■ 

Bismuth 




Bi 


, ^oA 

Boron 



_ 

B 

. 

» 11 

Bromine 



. 

Br 

» ■ 

, Bd 

Cadmium 




Cd 

w ■ 

. T tl 

C^nm 



. 

G& 

* 1 

- 133 

Calcium 




Ca 


. 40 

Carbon 



. 

C 

* *■ 

* 12 

Cerium 



p 

Ce 


I4« 

Chlorine 



. 

Cl 


35 3 

Chromiuin 


- 


Cf 


■ 5 ^ 

Cobalt 




Co 

w 

59 

Copper 




Cn (Cnpruin) * 

63 

Fluorine 



. 

F 

- « 

19 

Gold . 



■ 

An (Aumm) « 

■ 197 

Helium 




He 

■ « 

- 4 

Hydrogen 




ll 

i 

. 1 

Iodine 



« 

t 

*■ « 

. 127 

Iron , 




Fe fFemimJ . 

. 56 

Lead ^ 



. 

Pb {Plnmbuinj 

- 207 

Lithium 




U 

¥ F 

7 

Magncsinai 



, 

Mg 

i- i 

. 24 

Manganese 



k 

Mn 

V 1 

* 55 

Mvftury 



- 

Hg (Hydrargyrum) 

1 200 


zGS 
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tUOltr 

Molybdenum 


¥ 

Symbcl, 

Mo 

Alacnic WfUibC 

. 96 

Nickel 



* 

Ni 


59 

Nitrogeo 



¥ 

N 


M 

Osmium 



, 

Os 


igt 

OJtygen 

, 



0 


16 

Palladium 



. 

Fd 


10^ 

Phosphorus 



, 

p ... 


3^ 

Platinum 




Pt 


105 

Potassium 

+ 


* 

K (Ealium) . 


39 

Kubidium 

■p 


¥ 

Rb 



Selenium 



■ 

Se' 


79 

Silicon 

1 



Si 


2a 

Silver . 

m 

* 

.. 

Ag (Aiseatuiu) 


10^ 

Sodium 



_ 

Na (Natrinm). 


23 

Strontium 

, 


, 

Sr 


aa 

Sulphur 

. 


. 

S 


3^ 

Tantalum 

* 

m 

* 

Ta 


132 

Tellurium 



* 

Te 


127 

Thallium 

* 



Tl 


204 

Tin 




Sn i[5tannum) 


119 

Titauluin 




Tl 


4& 

Tung&teo 




W {Vi^ollfoml 


104 

Uranium 




V 


23S 

Vanadium 




V 


5^ 

Zinc . 



. 

Zn + t 


*5 


Ck^icai Fcrmuttff, 

With n fuvtf cs^cf^ptionsK notahly the metiUs^ eoiapounds arc 
much mt^re camiDonly with tlaan Sfc elements, A com- 
pound consists of a cornbinartiofi of two Or eienwnts„ 

iind since a compcmnd can only bt built up by cmnbioatiofl* ot 
^hole numbers of atoms, its compo^tion can be—and usually 
is—ex:presst'd hy tneans of the symbols given in the above 
table. Silver chloride is built up. as analysis can readily 
show, from loS gms, oi silver to evTry 3^.5 gnia. at chlorine* 
That is, it consisiB of one atorn of chlorine to each atom of 
silver. Its formula is consequently written AgClp w'hkh 
formula, it is to he otsserved, implies the quantitative relation' 
ship just given. The *" coiiif>ound atom "* (on* atom Oi 
each element), which is the smallest unit of aiUier chJorido^ is 
known aa a moltcuh^ and the molccu!^ w^ht is the sum of 
the weights of the atoms involved—in this case 108 + 3^’5 
or 143’5. Jtt&t: as an clemeiit enters into chemical reaction 
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in units of not less than on* atom. 4 coinpoucul enter? in uniH 
of not Tess thun one motfiCttle. 

Mote comptientc^ft fortnul.-c Arc stniilaTiy constructed b>- 
‘writing In jtitctiiposition the symbols for tlac elements itivoived , 
sU^'er nitrate is written AgNOj, which means that it is bmlt 
up oi one silwerf, one nitrogen, and three osEvgen Rtoms, Takijn 
in conjunction the atomic weights, the formula again 

gives the compositinn, by weight, of the substance. Note that 
the small subscript " 3 " applies only to Uic o^*gcn. To 
make it applv to syrnhiits other than that immediately pre¬ 
ceding St, hricketa are introduced. Slaked linK. or caidnm 
hydroidde. is rcprcsemted as C£ttOH)j, meaning that two 
hydro5tyl (OH) groups arc attached to each calcium atom. 
The group itedi may contain -subsefipt figures* as in caJdu in 
nitnite. CafNO*},. when? two nitrate ” gron|H are 

attach^ to the calcium atom in platie of tlie hydmicyl groups^ 
These subscript hgures ate only used when it is an atom, or a 
group incapable of separate existence^ that is to be shown as 
present more tluin once in the formula ; whcie, as in the c^ 
of a double salt Or a compound contsumng w^ler of c^TstallL^- 
tion, it is a complete molecule that is to be multiplied,a 
futl-SLKe hgute the formula of the molecule in question. 

Crystalline sodium corboLnate, for exaTOplc,. lias the formula 
Na^O,lol l,0 : to form tbo crysfaLs ten molecules of water 
combine with each molecule of tlm anhydrous carbonaie 
Na^CO^. 

The formula is ctH that is needed to determine the equivalence 
between anhydrous and crystalline carbonate. The molecular 
weight of Na|CO» i* 231+25 +it-I- tb+l6-f l6=4& + i3 +4^ 
H106. That of water is i +1 +16 = aq that ia the crystals 
iSo gms. of water are combined with each lod gnis. of 
carbonate to make a total of iS6 gms. Every 286 gms. of 
ciystaJline scHlium carbonate therefore contains to6 gms. of the 
anhydfou:s carbonate ! if the latter is to be naed in making 
up a developer Ujc fomiula for which calls for crystals, to6 gms. 
of the anhydrous salt nmy be used for every 186 Rms. of 
crystals prescribed. A smular oimlyaia will show^ that the 
cxurtespondtng hgures for anhydrous and crystalline sodium 
sulphite (formula of the latter Na^O^yHiO]! are 126 and 252 ^ 
by a coincidence exttemely conveoiont for photograpbera, 
these are pn?dsidy in the ratio of two to one.. 

CArufJcaf EqaaUfms^ 

A chritiical equation ahovra^ by means of the formulaf. what 
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b^ifipens in ^ cbcmicaJ ni^tinn^ Mudng a solution of silyicr 
tiitrntfi with one ot potasaiuin hromidfi rieaults in the Jormation 
of insolubk stiver l^niltle nnd potassinin nitrate, tlnas:— 
AljNOa + KBr « AiBr + 

Since one molecule of each substance is iovolved^ we tnow 
that 119 S™' react ejwtly with 170 gtns, of AgNOf, 

leaving no unused excess of either. t-BS gDis+ of AgBr and 
ioi gms. of KNOj are formed. An equation oi type can 
be formulated for any reaction the course of which is fcijown, 

TADtE OF FortMUlJE. 

The follawing table gives the fontiula of most of the com- 
mortcT ffubfitanccs used in photogTaphic work^ togeth^ with 
the molecular weight of each. Where water of crystaHisatiDTi 
Is shota^, it is included in the tnolocnlar weight. 


Acetk xdd. 

.^loobol (ethyl) + 

Alum lordinaiy) . . ' 

AurmCHiia . . » 

Amraoriiiuni btchromate h 
„ brnmuhi - 

carbonate {nor- 
nul) 

chlodde . 

„ hyditxsulphkle « 

hyihoxidi 
,H iodide 

ultnite 
oxalate 

,, per^ulpliate 

,, gulphatE 

,, tbiecyniLiite 

Bviutn bromide 
carboaatc 
chloride - 
♦, bydroxide 
„ iodide . 
nitrate . 
suJphute 

Borax 

Bmc arid h 
C admium bromide 
,p chloride 

*, iodide 


rcuwuli. 

CHXOOH 

Alj(SO^),K^SO*a4HaO 


fSH 


NKBr 


O.H,0 


NH.OH 

NH.NO, 

(NHi),C,0,R,0 

SB.CNS 

BaBr.iHjO 

BaCO, 

BAQ.3tl,0 

BaL,zH.O 

BafVoj, 

BaS 

!|^ 0*11*0 j loH 
ff-BO, 
CdBrjlftO 
CdCUalHtO 


ICcknlaf 

W4l|tklU 

60 

94S 

17 

9S 

114 

33-5 

31 

35 

^45 

80 

142 

aaS 

133 

70 

333 

m 

■^4 

315 

427 

261 

383 

344 

328 

366 
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UdlecDbr 

Wcuht 


Calclnm bcmtU^Ho 
,, c^tbidc * 

,, ciiTbal^lO 1 ^ I 

,, ^InndD 

hytlrDjdde fslakcd ' 
lima) , 

,, iodidfl . 

,, oxide (qufckliiiiei] 

Cnirbolic acid (^jmI) , 
Cbromc Edtun 
CiCrk jic44 r ^ 

Copper acetate ^ 

,, bromide ^ 

chloride ^ 

rLEbtita * h 

,, snlphntc , 

Femt ehJorido - 

citmte 
,p oxalate 
Aulpbate . 

BMmoniutn aulphale 
]~errou5 chkifdile » » 

citrate * ■■ 

nrdkie , 

liitrate . * 

Oiralate . + 

sulptiaic, 

,p ammonium aulphaic 

FErrmaldehyde (Inmuiltii, f v.)' 
FcHicic acid « 

Oaliic acid. 

GlyceriEic . 

Gold chloride (auric) 

HydiHo ic odd . 

Kydrobromte add 
Hydrochloric acid 
Hydroqtiinone 
Lead acetate 
,, iodide 
„ nitrate 
Oxide 

[uthiuin bramkJc 
,, chloride 
iodide . 
bromide 
chJondo 


CaBr^OH^O 
CaC, 

CnCO, 
CaCljbHfcO 

Co(OH). 

C,HjOH 

CrjdSO-UKjSO-^ijf KjO 

afljQB3(dbokj*rf,o 
Cu(C^,o^^i r,o 

CuHti 

CuQfaHiO 

CuSOj5 1:1*0 

F(il. 

FeC-H^j 

Fe,(C*tI|0,hsH,0 

FoTjILO 

FeSO*7t4o 

FeS0JNHJ^.t>H,0 

HCHO 

HCOOH 

C-HJOH)XOOH 

<H,(OHS, 

AuClj 

HL 

HBr 

HCl 

C,H*(OH),(para) 

Pb(C,fL0j|3H,0 

Pli(Ncfj, 

PbO 

UBr jHjO 
ua aH-O 
Lil jH-O 
M^Br,bH.O 
MgCI^H^O 


3eS 

64 

IDO 

^19 

74 

403 

94 

999 

Zio 

aoo 

32 ^ 

171 

1^1 

345 

J7<^ 

9^4 

I9*> 

59 ^ 

im 

M4 

39a 

5® 

46 

170 

92 

3^3-5 
s?8 

3*'S 

] JD 

3?9 

461 

3Z3 

113 

7«-5 

tks 

303 


^70 
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VnPmvlM. 


I 


i ItolemUE- 


Ma^tK^tum icMlide 

iulphute 

Mci^nrk cttloiridv 
,, cyaniiSe 

,, iwtida * 

Mercurous qMoiide 
iodide 

Methyl alccbol 
J^kkel chloride 
„ ^ulph&tc 
N^ttric odd 
Oxalic acid 
PtxtiiiLc cblnride 

ptr faiEgiii-f Ti bicartKinxtQ 

,, bichromate! 

hFODiide 
carbanile , 

.p chiDfmte 

,p chloride 

chloroplatiaite I 
„ citrate 

cyo^de 
tefTicyaoide 
p+ (HTfoeywide 

,p hydroxide ^ 

„ ki^o 

Tnct4biinil|ihitc 

nitmo 

^p oxalate (ocutreii) 

percarboonte 
pcrchlocafe 
, p penooirgaTiiatc 

, pcHuIpnate 

^p isulphi^ 

thiDcyanate 

P^To^^ol 
Salicylic fickl 
Silver acetate 
pp bronihlc 
., chloriiie 
,, iodede 
p« nitrate 
„ ftulphide 
Sodium aoctale 

pp bibomte (borax) 

,, hdcarbafiiLte 


MeMrtjO 

M^*7HpO 

Ht^l. 

HgCCNl^, 

Hgd 

Hei 

CHpOH 
MCI, 6H,0 
NiSO* 7H,0 
HNO, 

(C0OEi),aH,O 

PtCl.SHpO 

KJiCOj 

KXO,iHjO 

KClOj 

KCI 

K,PtCL 

KaC*HsO,H.O 

KCN 

K,FcXN"}f 

Kl 

1&S; 

K*C,OpH,C» 

K,C,Op 

RClOt 

KMnO- 

IVpi) 

KCMS 

CpHjtOH), 
l)CpH,(CQOH) 
,gK,C,0, 
AgBf 

Aeci 

Agl 

AgNO, 

AffpS 

NaH,C,0,jH,0 

ViHCOp 




4?^ 

246 

4S4 

3^7 

333 

231 

63 

xsb 

481 

294 

zxo 

m 

102-j 
74’S 
415 
324 

&3 

41a 

5* 

166 

S22 

tOI 

1S4 

ijS*s 

ij8 

270 

EIO 

97 

[2b 

ijJi 

ibT 

MI'S 

[yo 

148 

382 

S4 


371 
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K^ntr-R^ady Ciuc 


Formald- 


Sodium iHdirqiiULtc; 
Naitlplial^ 
hiaalphite 
tiromide 

,, ijLiLrimUsiia 

chloridt? ^ 

„ citrate * 

hydroxide 
** ^]^^u]ptiite 

,, mriAbuta.l< 

pUf3te * 
nitrile » 

pho^hiLt^ (inbasic) 
„ *r fdilMJkJ 

MulphatD 
flulphide 
,, sulphite . 

,p thiamliraptiate 

tbiEi^Jplmte ^hypo) 
Sulphur cihnlde . 

Sulphuric acid . 
Sulphttroua acid . 

Taimic acid 
TaHanc acid 
Thlocaibamidc (IhJEfumii 
UnmiuTfi (urALQyl] acetu'^ 

,, t, nitratti 

,, sulphate 

^iuc hromklci 
,, iodide. 
ff fiiiphate 


NaHSO.H-O 

NaH&O, 

?iaBf aH^O 
NujCO. toH,0 

NaCI 

Na»C|iH*D,=H,0 

NaOH 

See Sodihifa TtuDSulpIjiile. 
Nal 
NaBOp 
NaSO. 

NajPO.ioHpO 

Na*flPO.iiK.O 

Na-SO.ioHjO 

Na,&t7n|0 

Na.StpS^HLo 

Na^-O^HpO 

SO- 

H^, 

(ciofilc'£*&). 

SC(KH,}, 

UO.tC,H^Oj_aH,0 

L'0,tN0jlp6H^ 

Znl. 

ZnS 047 tl^ 


Wrigbu 

ay£ 

13® 

104 

m 

2 m 

3^'5 

40 

1B6 

66 

85 

69 

iSJ 

323 

140 

:e 5 J 

4 Zte 

64 

UB 

Si 

h]£ 

J^Q 

76 

4^4 

42 P 

aS; 


Reftrence irtiy also be made ta tb* rolluwiji^ articles — 
Calculations anu Cokstants, TE^niiQWEtRv, WEroHTs 

ANtJ M]iA£Uli£5p also SOLITTIONS ANO 50Lna]l3Tl£S. 
EqulvEiicnt Fqcus^ See Focal L^nctr. 

Ever-Ready Ca*e. A case so matlc that the camera can 
be used without removing it from the case. Usually the 
c^Litiem is locked into tJie case by a screw engaging with the 
tripxl-bush, and top and front of the c- F i ^ hJi^ down in one 
piece to expose the lens and allow access to the shutter-release 
and other controls. 
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r^xponuK. The ttetion of siibniittiiiK any smuHUve surface 
to the action of liBht, wl^et^B^r m tlic cainaru, wlicn eiiJai|:in«. 
or in a printing lrame> is called " e*i»surr '' C^yitct exposuM 
is the Itasis of aU sticccsrful photography, but as ra pim^ 
roaking awl unlazgiag there is ample opportum^ to 
incut by nMSHi* of Stiudl test^lnps, wc vnll here «stnct 
ourBelves to the coosideration of eaposuiu in negativc-ma _i g- 
For the fundamental priaciplea underlying exposure, and for a 
ilchnitioo of "correct exposure.’* see Sjesaitomktxv- The 
fallowing notes are purely $jractical. 

Exposure is cicterniincd by tJiree factors; the amount o 
light rvacctod by the deepest shadows of tliC subject, the lens 
iiptrtutc in use* and tlie spwi of efrniihii£>'tt useu. 

fil Z-iFilf.—The amount of light reBcoted from the sub^eet 
tlcpmids in turn on sevctid factDra. In outdoor « 

depends on the amount of light available, as (kverunoed ^ 
time of day and year, by the extent to which the s!^ mdood^ 
over, on the proportion of the available light which ftctu^y 
reaches the subject, and on the reflec^g 1 

For puTwscfi of exposure wc need the total cG^t 
these factors. The simplest and most di^t meiih^ 

a photiimctBr in which the apparent l^htn^ of the da^t 

sh^M^uw, ^cen from the camera powtiort^ is directly cut pft 
with a ^tirndiird U^ht. To be accurate. cover 

ividc range of brightnessea offered bt' 

photonjeter has to be both expensive and bulky, and_ ng^ 
PTic such iriJitniuiciit (S t l^ PliotoiucterJ is a™ a 
appbeation at present Uea chiefly in highly specudired and 

the great majority of the 

use a pbtito-clectTic exposure meter Exposure MetersI by 
whicli tbtf amount of Jight reflected towar^ the ^ _ 

Subject ss it whole can lifi directly measured. So ong . . 

subject to Ik taken does not depart too far iii dmructcmtra 
Ftohi the avtmiKe subject far which the ^ ^ a 

expostire Tvqutred can then be innnediatidy read oH 
table or ealLulatorp for any atop or spet^^ oi fUm. * __ 

In using a pholo-ccll igeter it shotild iievxT 
that the light blading is a measure of the total 
light reaching the cell from all p&rts of the 
is pointed. The re.rdtng. ti.erelore. giv« 
of the depth of the shsulow*, and lienee dues 
indicate the comet e.^posiire. Tlmt defect 
by delilicmtcly pointing the meter at a part of the nibjoc 

m 





blxiiosurG 

containing sliiidow only. oeilI basing tiie exposure on tlic 
TCiirling so obtained. Tlic iriettrr siwes aro used noramUy 
for calculation, bnt an artiEcially high spoed-number is 
aUotti?d to tlie film. (See Exposure ^fETEH:s,^ 

xMefisuiumCnt of the light tolling ou the subject. Vi'tilch can 
be done elttier with an actinometor ubing sensittvt paper 
(Watkins or Wynne metensj, qr hy providing a slondurd white 
reflector and measuring the light reflected from it by means of 
a pbDtc-c:cll meter (SmethuT^ Uigb-Ligbt Li one stage 

less direct, but almost ec^oalty informative, l^vklcd that the 
light measured is that reaching tlsc jlarker pirts of the sm bject, 
a simple table or coJculatcr will give tiie ex].iosuni required. 
vdili any film or stop, for U Subject of aveiugc reflecting iKJvtfer. 
A small aJlowoucE luLii to be made, at least thetjrettcally. for 
sMbJccta of unusually high Or low reflecting power. 

Measurement of tbe available light (unobstructed skylight) 
is never attempted, for with no extra trouble or equipment 
the much niom informative measurement described in tbe 
preceding paragraph ^ran be made. 

Where no mi^jis of measurement ore avoiiablo, the light 
reflected by the subject lias to 'be estimated. While an 
experienced photographer can do tliis with tolerable accuracy 
merely by looldng nt the subject, and estimating direct the 
retjuired exposure, tbe less practised usually rely on tables. 
In these data are provLdtid by which the three factors con¬ 
trolling light can be estimated step by step. 

Accurate tables of the Intensity of unobstructed sunlight 
sit difiereiit times of day and difiertnt scOitOus of the year 
form the foundation of all txposunr tables. By inspection of 
the sky, an tstLinale is next made of the extent to which the 
sunlight is ob$tracte<l hy mist or cloud. Tbe proporlion of 
the sky-light that reaches the subject, and the reflecting powxT 
of tbe Jatterr, are generally estimated togetlicr by taking 
iiccount of the '' nature of the subject/' Portraits in tlie 
Open and "* Pbrttaits under Trees ** arr two typical descri|3- 
tious of subjects difleKng not at all to tht^mselvtss, but only in 
the amount of light they receive, while an ** Open Seascape " 
dilfers from an " Average LandscafN?'' diiefiy In the propor- 
ticin of light w'hlcb its darkest parts reflect. Although, us br 
evident, exposures based on tables cotifain too miich guess- 
w’ork to rank as i^ttontiflcally precise, yet with lafiloti to aid 
him, even it beginner can regularly obuiin negatives Use 
cx|iQ$ure of vi hlcli Uts within the Latitude of his matenah 
A brief Set of expoaure tables ia jwinled for rdcrence at 
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tvxpositr« 

thtr Liid ot this arUcte. It will be nodced tlmt the numbers 
to be ^idck-id iitl' effectively togimthiiis; that eacti time a 
ugimt 13 added tlvi expo^r* indicated is itmitjpiiod. An 
addition of two unite amounted throughout the table, to 
doubling the exposure indicatedr. ^ 

In choiring a figure for ** Subject or Weather 
discretion is required. It is evident, for exampto. ttmt a 
brunette in dark clothes wUl require more exjx^ure 
blonde dressed m white, even though both may ^ dcscntol 
as "Outdoor Portraits." Similarly, " Dull ratitnr 

vaKue description of v'Cnttier conditicirts, especi^ly lU t le 
larger towns, where a Layer of cloud may Iw blackened to 
almost any extent wilh smoke and soot- In view' oi the 
^uriations possible under these two heading it is not wort i 
while to go minutely into the sevcnil less important factors 
tliat may affect exposure. 

( 2 ] Lrns AfKTtifwt ,—llie influence of the diaphragm nt stup 
on exposure is dealt with under the heading Diaphraom 

It only necessary to point out here that the nmjoRty o 
modern lenses ans marked for a scries of stops m chosen - 
each ruqulnss double the exposure tliat would ^ needed with 
the next stop larger. The largest aperture, however, qui c 
often does not fit into the series, 

(3) Emutswti The question of film 

discussed under the heading of SEPisirOMBTRy 

also will bo found a table giving the relationship, for «xposnrc 
metor purposes, between the various methods oi n^ark ng 
film speeds at present in U5e. 


Poinfi Expofttt^- 

Tn all exposura calculutians* whctlier with a m^lor or a set 
tables, it is important to remember that the indication 
is intended to be the rainimum correct exposure, 
with ^me of the slower riltns. whicb are often dsiglMM ^ ► 
Or with a subject of exceptiooally wide conti^t Jt is . w y 
safe to give a lodger exposure than that indicated* Hie 
l>ena)ty for unnecessarily geiierona exposure is a dense nega ve 
taking some time to print, but nevertheless yielding a 
of excellent qUJililv. For insuflicieiit exposure, on the other 
hand, the penalty'is liielcss or even dctailjt'^ shadows and a 
negative timt cm in no way Iw persuaded _ to * ,/V 
graded priitt. The old rule - Expose for the sh^uiowS^ k 
even more dependable with mofleni ftist muhi-coa m 
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Exposurt 

lli^ with the emiibionis m coniicctioa witJi 

whidh it was first intrc^uccd^ 

15cvc3opiDcnt nui^vt on occasioiis be taken jnto nccaunt In 
detisnniniii^ t3tpr*sun*, as many deveJcFpers or '^ordinary ' 
type, auch as At.Q* or pyro-soda, as wclJ as ntodem developers 
of uhrsi-fine-^in cliaracter^ demand that cx|Xiatti-c bt in 
excess o( tiint needed when an M.Q. borax or similar developer 

to be umdr With a normal ('VininiTnum carreet "I ex- 
]Mstire, these develapera i^ivc a nL-gative allowing all the 
chBracteristics ci£ undcr-expoiiure. Allowance for this U 
bc:st made 1:r^* r^gardiJig the film as Iwiiig slowed by the 
vetoper. and osing a ^aitably red need speed-number when 
calculatiijg the e.jtpoaurc. 

Older l^ks frequently stressed the impcirtance ol a slight 
yellowness of the light [as, for example, tow^ards evening) in 
lenj^hening exposure. Modem imtcnol is so strongly colour- 
stmsidve tliat ibis factor can now be pracdtally ignored, ns 
the Lnteniuty of the light, ns e^timated by eye or a photocell 
meter, is a coniplebdy satistictoo^ gtiide to c-xposure. U 
stioiild be noted, however* tliat in using a. sensittve-paper 
incter by ycltow light Llsc exposure ijidicated is iinncce?^rii.y 
long, as the meter-pfiper, like the early plates. Ls practically 
insensitive to any but bltie light. 

It is sometimes stated that tlic contTast of the finished 
negative can be Lnexeased by under-exposure. Tlib andeni 
fallacy was pitjvcd mtotrect wlicn Knrter and DrUfield pub¬ 
lished thfib first chaiacteTistic cnr\^c {see SENSlTOMhTiiV) in 
jSqo^ hut it still [icmiflli in mciny quarters, even tliongh one 
glance at such a curve ia enough to show that contrast is 
mditcjfd by uiiderH:txpO$urer 

The efiect of inconect exposure U always to falsify tone 
valuer : it loUows that every eflort should he mado to ensure 
that the exposure given falls within t]ie range—often U^e vei^^ 
wide range—of correct expix^urs* unless some foi-^lfication of 
tone-values is deliberately iniended. Control of contrast is a 
matter that muat be left to the process of development. 

See also Rjeposur^ Metkh^ SHSslrduxTHV, MoviKC Ohjbctb, 
HAND-CauttRA Work, Tiluii-hoio Lxns, Pkoto-AIicro- 
G KXrHV, ARCJtITfiCTUJtAL FrtGTDQH A PH V. ALSO BHOXIDX 

Pai*e»* EHLAKOrHG, J^xteks-Slidbs. etc. 

Exposure Tahks for Eia^ric Light. See PoftTitAmrnE. 

Exposure Tahits for Fiashbulbs, Sec FijiShbulBh 


KxpolurQ Tatilijii 


E^posuris f 0 r Ohpc4s. 

In di5cii$$iag the effect of the lena-iipcrtiire dd expcsaure {sw 
uudw Djapuragm) It was tndtly assuim^l that the sen- 
aitiw was placed nt^ or the principal focus of tht 
tens—m other words, that the Icns-Iim distance w<la approsd 
matcay equal to tlio local length of the lens. Wlule snihcicntly 
tme for calculating exposures of all tiornaal subiects, this 
ceases to be Lnie when photofitipliiJig an object so ncur the 
lens that considctahle extra cameni'extellLSioii la required to 
get the image in filiarp ipCTit, - xt. 

In snch cases the effective//number is tncreased in the 
same proportion as the extension ; usiii§ a 6-iiix lens racked 
out 3 in*, lieyond the normal inlinity pointy for cxtimplf^, 
exposures must be calculated for an //number one-and-a-haU 
times that to which the stop-scaic is set. 

Exposuke Tables for Davlicut. 

In the exposure tables which loUow the cfTect of the factors 
hJm-qieed^, month nnd time of day, subject being photo¬ 
graphed, stop, and Hght (weather) are each represented by a 
number. To calculate an exposure, the appropriate aumtum 
are taken from the tables and added together. Opposite the 
t«al ia Table VI {9 found the eicposure HKiuited. 

Example—It is desrwJ to take a phortograph on a fim of 
speed 28* Sch. (Table I) at 10.30 a.m, in June (Table U), thij 
subject being aa open view [Table lll)i to be taun at ffs 
(Table IV) at a mcment when tlie sun is bcbUul a tioud 
(Table Vi. The fiijotes Ircm the tables are. in order. 6 . o. 3, S 
and 3. TTiese add up to 19. Table VI then shows that the 
correct exposure la J /30th sec. 

Table I,—Fiu* Speeds. 


Sl»EED. 

Din. 


Scheincr. 


II.SJ, 
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A,S.A. Factob. 


fil^* 

35-37 

34 - 3 *^ ' 

200-320 

0 

n-ii 

32-34 

31 - 3 J 

100-160 

2 

n-H 

(HI 

fil-A 

29-3* 

36-28 

I 23-23 

28-30 

23-27 

22-24 

30-^ 

12^20 

4 

6 

8 

I Hi 

20-22 

liJ -21 

i 

10 


17-19 

16-1S 

3-5 

12 


14-16 

13-^5 

iHi 

14 
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IJ.—KonuAL Bustheh Ttme, 


Montti 

A.W. J1 
iii 

1 l-!2 

10*11 

3-4 

9-10 

4-5 

S-9 

5-6 

6-7 

i 6^2 

7*B 

3fontl] 

J one 

Cl 

0 1 

0 

Cl 

] 

t 

£ 

June 

May 

0 

0 

0 

0 

1 

X 

3 

1 J niy 

April 


0 

0 

1 

1 

3 

: 3 I 

i Aug. 

jMar. 

0 

r 

1 

1 

'J. 

.1 1 

i — , 

1 Sppt- 

Feb. 

1 

j 

1 

e 

3 

- 1 

1 — 1 

1 Oct. 

Jan. 

Dec. 

1 

’ 1 

1 

1 

3 

3 

’ 4 


— ' 

' — 

1 Xov. 
Dec. 



In both T^able [[ itnd Table IIa, the hist figure in each Jinc 
rcU.m to the end ncan^st midday ot the period lihown^ 

TAatu IIT. —SvtajucTS. 


Clood^k open sea 



. 1 d 

DLstimt 



p 1 

Semi-distant i, 



- 4 

Nearby, usuthaded . 



* fj 

Nearby, Ughtly siwuk'd i 



n 

Nearby, heavily shaded . 



* 10 

Close-up, unshaded 



s 

Close-up, lightly shaded . 



p ; ro 

ciose-np, hcravrty shadcfd 





h^or xideiighiffig ta sttniii setmrst add , , ^ 

For tatrk in adni . * 4 


ff 2 
//a*5 
//a-8 


Tavu! IV.—Store, 


0 

/^3’5 

3 

//5-6 

a 

ftii 

io 

' I 

//4 

4 

//fr3 

7 ' 

Jti6 

IS 

] 2 

//1'5 

5 

m 


fta2 

H 


2 ?S 























tvxpo&ure Meters 
Tahlje V—Light. 

Sun luiobscured 
Weak untight 
Sun behind cloud - 
Cloudy, brij'ht 
Cloudy, dull 


I 0 
' 2 
3 
3 

6 or 
' more 


Table Vi —Ex[*Osufitl. 


No. 

EXJ*. 

No. 

Exp. 1 

Ko. 

Exr. 

[1 


aa i 

■ , 

m 

33 

z 

It 


n 

it 

3 ^ 

3 

13 

M 

aJo ' 

IT IF 

24 

25 

l'« 

i 

35 

1 

4 

5 
e 

fS 

16 

TVB 

t'AI 

J 7 

i 

* 

37 

3 » 

Q- 

tz 

m dL 

17 


l 3 

1 

39 

Id 

]8 

i 

TJl 


1 

40 

24 

1 ^ 

M 

flV 

30 

3 f 

1 

1 

4 * 

4 t 

32 

4 ^ 

SI 


3 ^ 

I* 

43 

&4 
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Exposure rioters. The uses of expo^^ure iiieterB, and the 
cWctcrbtics Df the main t^Tiea, are discusBed under the 
head ol Exposuns {q*v.). The chief typea at prufient m use 
are the opticoJ pbotoineter and the photcHelFCtric meter 
Th^ OpHstit Pk&latailcr .—Only one such instrument, the 
S.E.L Photometer, is at present on the market. Thu d«njed 
portion of the subject Is \'iicwed through a Ici^telcyope, 
into the centre of the field of which a spot of liglit is intr^uced 
bv a Liiminer-Biodhiin cube. This light ts denved fmitl a 
p«ket-lamp bulb powered by a small batttrVp and is cony olien 
in brilliajice bv a rheostat and monitirred liy a photo^lectnc 
celt The rebitivc brilliance of the subject, as fieen through 
the telescope, and of the spot of light ^pcritnpc^icd, is con- 
trolled bv a xvslem of nentm wedges allowing a match to tie 
made over a rmige of bdghtnm of i; s pOoo.cwi, By matchine 
the spot to the deepest shadow in whkb detail is required, 
the minimum exposuna can be read off with high acctiraey. 

ijg 








Mttcrv 

PkGio-ahctrU these a pholcMiicctric cell ss 

pointed to face the sabject to bo photogmphed and is employed 
to convert the light energy cotiected into dectneal enctigy+ 
which in ttim is passed through a sensitive micuKtcnitietcr* 
an dectricjil instrument wMch indlcatoB, by mnam ot a pointer 
over a gtaduated scale, the stren^h of the current flowingir 
Bv this means the mtofisity ot the light, wbethcr daylight 
or ihito artificial light, can be aocijjatd]^ measured, and 
this ftgare, when nsed in conjurtctiori with tables or u 
ratculalor, gives a suitable espoanre dme nnd Jena aperture 
for tfje emnlsiofi speed of tlic negative material used. 



of ■ |i|40lB-fi|ei;lrk 


In some of those meters, the mkroamiactcr indicates the 
strength of the light in bcmis of light unita cmly, whicli neccs- 
aitat^ canveniiod by calcnlatizig scales,, but in others the* 
pointer indicates directly the exposure required for a pajtictLlar 
combination of film spe^ ami stop. Conversion by cakuLatot 
or tables provide for other coinbinations. 

The photCHckctric cell does not ** mn down " with use Ukc 
an ordiimry dr>' cell {torch buti^, etc,), as is sometiines 
thought; the energy it gives out is entirely derived Irom the 
light that fidUt upon it. Xe^^ertheless^ the photo-cell is liable 
to deteriorate with time owtng^ to the eventual devdopinent of 
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Exposure 

wn dectikal IcKlcage between iH laycis, cauMnjj ifci output to 
f all 1e the <-a<e Of a Iwo-raiigc meter of the tvpe m Ttfrucft 
the indicaKjis ioatninictit is shuoterl On the tug ti *fJV 

fail in output iu most luarked at the " dim light setting. In 
meters where weak light U catemi for by uncov-eniig the cell 
tnore completely, the effect of deterioration is about «l“al on 
tbc two ranges^ A detcriaratKl cell can always be replated, 

‘"S^Ssure^^ of this type, the photo^ll is usuhtly 
placed l^incl a short " grid *' sir recess so that 

irtchJent l^ht is about equal to tiiat of nSd 

This cmi^ tliat anv possible strong lights outside the field 
view of the cEimtra will not influence tlic rneter and so give 
a fiUsc eaposum reiwlinE F™- photographic purposes, the 
pluito-ehietrin cell, which is very scnsiriyo to the 
bard of the spectrum, is covered with a suitable bffht filter 
to absorb the iatident ultra-violet rays, so joakmg ^ sp«1^i 
sensitivity of the iiLstniuient approximate to that of the 

'^^Tlds of exposure meter is of course cqjiaHy 

for une i^eras, anti many models cmbwly also a of 
the shutter speeds common with most cine camtra siiutteis. 
i.r. i/i6th. iJyand, and if 64 tiiof a*ec. .. i ir 

In order to extend the range of the mstruDient, and '* 

as sensitive and accurate to ver>' weak light values as 
stmlight, it has been found oeeess^ in Mny m^els to 
include on electrical resistance which can be placed at u^l 
ill parallel across the mowing Ctffl of the meter, as shown by 
the dottiid lines in the diagram, in order to divert same ot the 
current from the meter when measuring strong light. n 
other models the grid mstrictiiig the angle of view of the ce^ 
and which also often covers a large part of the tx-JI, can oc 

owmwi to admit mtnw liEht. , ^ 

0 Phato-Etteirie Afcfrr—When a photn^lK^c 
meter li towards a subject, the 

iiccdlo acmjialely indicat® the total amount 
the cell by reffi-xition fiom the subject, 
measurement, taken by boars no necepary « 

to the exposure requi^, which depeiids solely on 
of the dc«^ shadow iti w hich detail ,ii^' ^ 

the meter, used w described, gives no uidu^^n at an, 

If the subject contains a fairly large bnghtly-lit 
exposura indicated «iU be short; the presence or « 

a f^' dark shadows wilt make almost no difference to the 
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^ Exposure Aletcra 

titt'ler-reiniing, btti a giL'iit lIpjiI of difference to the oxTuosure 
required. The convepjcm of a reading of total light into an 
exposure indication ia thus only possible when both the 
rehitive brightnesses and tlie rtlative arrras of dark and light 
p:irts of the atibject are more or less staadartl. The scales of 
the Bceter correctly perform this conversion for a subject 
regarded by the maher of the meter as " average ” in this 
respect, but give quite unreiiablc results for subjects of different 
type- 

Several possible w+n^ji'sof using the meter tu mensure shallow- 
brightness prescoE tliemindvcs. The most obvious one is in 
waik up to the subject and point the meter nt sonie small 
part of Ji that is u/f shadow. The reading then given will be 
pmportonal to the exposure requtredp but owing to t]^e total 
exclusion of bngbt objects, the movement of the JietxJle will 
be smiilL Jf the scales are used normally the indicated 
exposure w^l therefore be fiir too long; thb. however, can 
adjusted by working out the exposure for a film ten 
Eim^ f^tcT, or a slop tlinec steps larger, tkafi that to be 
nswl m taking the photograph. 

AUmmafively, the intensity of the light fuEling on the 
shadows ol tlie subject may be determined, either by pointing 
the meter towanki the light, or by holding a piece of white 
*^^f**^*^ subject and meaauiing the light 

reilected from it Again hetitioufi $pped-numbcr? will hrvvc 
to be used to convert the readings into practical exposures, 

exposure* 

should he uniformly accurate. 

». I]? >P«d'iiu«iber, cboose «oiiic subjiK^t of a 

wtlii which the meihotl of poiotitt^ the meter at the 

Uiting tncthiKi, wotk ouf (he e^eposure in tlie onlmaiy 
way. Then no up to the 3«Ject«J shadow and make a fresh 

three wa>-B just outlined it is 
find what spced-iiMnibcr has to be 
aJ Jotted to the film to make the exposure calculated from this 

eh-idw^bnirhUK^, will gi^•c much more rdtabJe 

» 'If pointiBfi tlie meter at the 

SuojccE: fts a whole. 

Iw n&ted, liowever. that a spool of dght negatives 
unifornily nndcr^.xpowd. and so ejtr-hsia, ia ^ more en- 
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E^posur^ Meters 

cou.f^gii]p aa a trial rejiult than a spool ot dj^lit printable 
no^^ilvm of vridely vaT>'mg eitiLfitsity. The first proven that 
the method is sound, but that the spcetl^number ctiosco is 
too liigh. Rectification o( this will then give nesativea of 
iinifdrinly correct exposure. A set of degadvea all of differunt 
density wcrulil indicate that meter-readings bear no clo^e 
relationship to the correct exposure ; in other words, tliat the 
method of working adopted is not a sound one, or is not bcfnc 
correctly applied. 

Thti colour sensitivity of a photo-cell approximates closdy 
enough to that of an average [^ncliromatic film to allow the 
meter to be used in cxnictly the same way by artificial light as 
by daylight, using the same spcwl number for the film. With 
orthochroniiitic films, the meter-reading should be interpreted 
as for daylighr. and the exposure it indicates should then be 
doubled or trebled. 

A note on the nsc of a phota-ceU nieter in a light, natumi 
or arti ftciaJ , which is not strong oDough to operate the me ter 
whfui it is Used in the ordifiary way, will be found under 
Architectuhai, PHOTOOfiAt-nv, 

Because of its corLfitructson. a photo-electric moler U 
necessarily a comparatively delicate In-ttrunieut. and should 
be haudleil and treated as such. 

^^iinciiQn Mefsrs .—Exposnre meters in which a number or 
design seen againl^ a ground-glass screen Is progrrs$i^^cly 
darkened until it is only just visible. In an alternative form^ 
a row of numbers of steadily increasing der^^itj' is provided, 
and tlio eye has to select tho darkest that can just be read in 
the prevailing light. From the c^bmutc so made of the 
btilhimce of the light the exposure is calculated. Except in 
practised hands, the fiict that the sensiHvity of the human 
py^^ varies, according to the prevailing light, over a range of 
more than a hundred to one, tends to make ali instruments of 
this type very' uorcUablc in thdr readings. 

Arliwnirter {SensUkf^ Pap^r) In thes^ the actual 

brilliance of the light is measured by seeing how long a piece 
of sensitive exposvd to it takepi to darken to a standard 

tint. From this measurement the necessary oeposure is 
calculated by a Calculator embodied In the meter. The two 
known instrutncnbi of this ty^ are the Watkins and the 
^■Vynne meters, the latter of which is still made. The actino- 
meter exposure meter is no lejej accurate than the more 
rnodern photo-cell Instrument, but supers from tlie disad¬ 
vantage that its readings are not instantaneous. In a poor 
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Exif^iLvion Tuheri 


light, but orle not s£i poor tis to pnccJude snApsbat 
liVjth modern apparatus, tho paper may take five minntea or 
more to tam colour. This slowness iq aetjorn. combined with 
the need tor refilling with sensidve paper, has led to the 
viTtiml disappearajicc of the actiiiometer meter, though it 
was cance tht staiidard form of tjcposure nitter. 

for a meter o! this type can be made by soaking 
ancillary bromide pap^sr in a 5 per ceot, solution of potassitim 
nitnte or potassiuni roctabfsuJpbite, rinsing and drying it la 
dark+ A ^aU piece of iJiis is tlieu exposed to the light 
of 3 gTs, of magocsium ribbon coded into a s^piral and burnt 
^ a distajiM of 4} \m. from tJic paper; the tint to which it 
tarrud is matched with Vr^tcr colour paint, juid serv'cs a 
standard tint for that batch of pajwr. “ The time of darkening 
to maich this tint is the correct tLmc to take in conjunction 
with the calciihtting scales of a Watkhis meter. 

Exposure t:alcuLators are identiciil in prindplu 
wiUi expoacre tables (see ExfosuajjJ, The cfttcubtor- 
mecl^ism is simply a substitute for the altcmayve process 
of adding a scries of number. 


Exteosfoo Tubes. Tube inserted between lens and camera- 
b^y to provide extra extension, u^naUv for focusing near 
l^rticularly frequently nswl with mmiaturc cameras 
ntted^^ with focal plane stiutters, A tube described as 
1: 3 ismtcnded to give sharp focus at l^ch a distance that 
^c object photographed Is reproduced on the nefiativc at 
naif natural size. 


If a tube gives a latio of reduction r, then— 

(r) length must be / r, where/ is the focal Icnirth of 
the Jciw with which it ia to be used 
(i) the object nmst be placed at a distaticc ir + from 
the node of admission of the lens, the focimiuE of 
the Latter beuig set for " InEnitv " 


of 


If the r^tm. exten^on proWded by a tube is e. then the ratio 
reduction it will give h equal to f v f. 
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Fabrics. Prlntlnfi on. Sw CA,SVA^i luid SiLK. 

Fadi^d Prints, V^rioii^ irlrthods for runovAting 
prints have been ^g^est-cd, but all are risky* and are beat 
avoided. Hir result can in almost all aisi:s bo more 

rcadjiy attained by copying the print and making fresh priuta 
ff^m. the ftcTA* negative. This subject is dealt with under 
CoPYiM 

Fadinji. The priadp^ CAUSiK ol the fading of both nega- 
Uves arid bromide or gasbght prints are iiisuHjckTit ftxation and 
iiisuGicieDt ivashing. The former leaves an insoluble diver 
t liiosulphatc in the paper, and this is mate Setisitive to atmo¬ 
spheric inhdenccs fiiaji the pure metallii: silver forming a 
propierjy-Tuade image. The sulphur present in the th iosulphate 
IS a further source of potential fading, Incomplctely-fiKed 
prints cwntually turn yelloii'^ or biowniah iu the whites as 
well as showing deteriomtioh and f^ing of the image. 

InsufTicient washing again leaves thiosulphate {hyp^J in 
the geJattne, and this in time attacks the image and causes 
fading. In this case the whites am generally iinafficctod. 

In gencrah sulphur compounds, and piartkularLy sulphides, 
are the wor^ enemies of the permanence- of a photographic 
image. Where much coal is burnt, mid particulafly iu latge 
towTig^ the Sulphur compounds present in the atoiosphrre will 
in lime attack the image. One of the surest ways of rendering 
a bromide print permanent is to tone it by the sulphide pro¬ 
cess fsee TqwmcjJ ; the Image then is composed of silver 
Sulphide and so is practicaily inert towards atirHHpheiic 
siUphur conipaunda. Toning with gold* which hardly changes 
the colour^ klm adds considerably to permAnence." But an 
ordinary bromide prints fully fixed and reasonably well washed, 
will lost the better part of a half-eentury at the very least. 
Gaslight and chlom-broDiide prints are more sensitive to 
fading ; they sboultl alw-.iv? be treated; with a hypenrhiiiinator 
before being dried. 

forints by tfie now olisolesceut print-out pruces&es are mudi 
ics^i stable, as the image is not of pure silver but of voriouii 
comiJounds of more or less indeterminate character. Theie 
are ttiuch more rcadOy Attacked by iitmo5;phcric influences. 
The Same may also be said of bromide prints toned by pro¬ 
cesses other than tiic sulphide ptoccss. 



Falin^iihcii 


Ferric Ammonjum Citrate 


Carbon, Carbrtj* branmil^ oU am! ^in-bicbitiiiuitt^ prints 
me as pemiauenl; ns tbe colouring matter used in llicir prepara^ 
tiojl. If Si pemuintrnt pigmirnt such as carbon (lamp-bliick] is 
used tlicy should last as long as tlie paj>er ItseLf reTTLattt& iutv^t- 

Ejsigrnal Sonws of Fading other than the atmosphere are 
sometimes £yuiid in ilie mount or mountant used. Hypo is 
used as an “ nnti-chlar " in the preparation oI ttifUiy papers, 
iOid if any remiiiits in a mount (mu test In the ardeJe on Wash¬ 
ing) it may cause deterioration. Particularly hi this tlse case 
wlK^n prints are mounttrl in an album, as the lace of the print 
comes Into direct contact with the opposite pige. Whore 
permanence important dry' mounting fsee MDUSTl>rG) Is 
recommended, as the Layer of «hel|:ic effectively isolates 
the print from any impurities in the mount Further pm- 
tecEiDU can be given to a print by trttiting it with dope or 
qticau^itie pa^tn {see entries). See also Wahmihg. 

Fahrentieit.. See ThekmOmHt^r. 

Fnrmer^ft Redutef. See Reduction, 

Feer-type. This process, patented by Of. Adolf Feer in 
!38 o- is founded on tht pro^rty possessed by di^o com- 
imunds [Me of forming diazD-sulpliutilc. salts 

with sodium sulphite ; and these diaro-sulphonic oompounds, 
when ttiijtcd witli phenols or nmines and expend to light, arv 
dccompf^sed. and the dlaxo compound Mt free and forma a 
colouring niatter— ^ posltivu is thus obtained from a negative. 

Ferric Ammonium Citrate. pnmorifcH:i,Cra/r de fer ; 

Ctifuti iimmonMol di‘ fer : ItaJ,, Ciirato di fmo aHuttonia^^ifr +- 
Cto,, iri3£riia.ryrhfmf4n>u). Also known as 

ainiiiDniq-dtratc of iron. Two varieties of this compound 
exist, the green and the brown. Neither i5 cryslaliisable 
under usual manufacturing conditions; they 34 ^ ueuaUy sold 
ns scales fonned by the evaporatton of Solutions to dr>mr$s. 
They have no very' dchnito composItLon, but the green form 
appears to coTfespond approximately to ; 

and tlie brown form to FeC^HjO^ : FelOHj.: 

Both are vejy^ soluble. The salts are 
used In preparing sensiUvep^pi-r forcyanotype and other 
printing processes. The gneen variety produces the faster 
paper. The jiolld salts keep w^eti in sealed bottles protected 
from light. SolaUou^ are liable to grow niould. 
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Fi£rrat>‘p«s ot 'rin types 


Ferric Ammonium O^^lnte. (Fn, OxaUils tfiJi’nT4>ni£i£A/ 
tUftr ; iti ftrro amtnwac^e i O&r,, Oratsuurts 

£urHs 7 jr.Vi^fflfH^H)p FC|(CtO^)53|NHj}jG||O46Hj0 = 856. 

Cirecnlsii-whjte crystal! ^Mch bjts piUtiiiUy ^^dUJe^^d by light 
to tbe ferrous abite^ 90 parts dissolve Ln 100 [>arts of cold 
water. Used in platiaotyi^ and biodred proctssscs. 

Ferric Chloride. [Fr., PmhlQmr^ dt Jtr : Ckiorurp 
Ttal.^ Ciomro fsmco Ger., Fitrkklisrid^ EUm- 
chi<fnd^, FcClj I* Also known as perchloride of iron. 

Generally i^upplied in yellowish-red which arc very 

delaqnescctit. 100 parts ot water at 60* F. wtll dissolve 
abcnat 83 parts of ferric chloride. Soluble also in alcohol and 
ether. Used for preparififi cyanotyjjc paper, and for etchiAg 
copper and iinc+ (See PnoTo-MjiciiAsciCA_L Processes.) 

Ferrous OxaLnte. (Fr.n Oxalatt /fFretue: Ital.^ OhoIoIq 
fmic0 : Ger.p Euenoxidai), FeCtO^. The active coststitneDt 
of the ferruiis oxiilate, or iron, developed (See Fmoni OxaiaiCf 
under Development.) Ferrous o^^atc is very sparingly 
soluble in w^iitcr, but dissolves compiuatively freely a solution 
of an alkaline oxalate. 

Ferrous Sulphate. (Fr.* Sui/fftfi /swajur ; ItaJ.^ Soifaio di 
etT ^; Cer.p Ei^enQxydtfhui/id, Schiif<s/^isiiures Eiimarydul ; 

FeSOj7HjO — 278, Mso knovm as sulphate 
of iron, protosulphate of iron, copperas, green vitrioL The 
crj'stala shouM be of a eJnar bluisli-gneen colour^ free from any 
adherent rusty-brown powder of basic ferric suJpImtc, ta 
which both the sail and Jls soluttnns oxidise on exposuns to 
aJr. 1 00 parts of water at bS'" F, d issbl ve 48 parts of the crystals, 
which are insoluble in alcohol and etlier, 

Ferricyntilde o( Copper^ Tonlnj^ by* See TON'iNc^ 

Ferrlcynnlde of poiaah. Scc POTASSIUM Fehmicvanide. 

Ferricynnide Reducer. See RkductioS. 

Ferroprus&Laie Prnce^^ex. See CYa^o^vPE. 

Ferrotypes or Tintypes. Originafly these were positivps 
taken by the wet plate process f-rr.ii'd on thin iron plate coaterl 
wnth brown or black varnish. Ferrotype plates coated with a 
thin film ol a highly arguntifcrous g^tine emulaion an? now 
prc^parcd cominerciitlly for u^ft w-ith semi automatic canicmB. 
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l>Qprb of. Sw Demt of Focus. 

Fit-Id of a Leoj is the circular area flluminateti by the 
IcMp tJse diameter of wludi is ustially expressed m inches or 
dcfiTTces* bat jj ^metimes expressed in tcmis of the focal 
leoktli. The extent of surface %vliich a lens u-ill illumijiatct is 
independent of the diameter of the diaphragm aperture, but 
the area of sharp focus is idSectefl by the diameter of the rtop. 
(See Less, Wjph-Aagle. and As oils of View.) 

Fij^urn ^Studies. See PtoRTRAixuitE. 

Ftlfii. The thin pellicle t^f skm or scnaitivi; materiaJ on 
platen or paper is siioken of as t|je film, although the term is 
more generally applied tocdlulolcl coated with sensitive i'mul- 
Sian for exjMjgitre in the camm. (See Ftejis.) 

T4j Film from old P/u/fj.^Soak the plates ovorniebt 

in a hiiriy strong solution of ordinary^ washing soda, and th< n 
tranafcf them tu water. Under tliis treatment, 

ftomc films pcdl otf the glass, and some dwj^otve* In an 
Qbfitirtatc case, the filnj may be scraped off with the edge of 
a pit'ce of wood. Final washing completes the procesa. 

A pilu of platciput into a, bo-Siin to soak o-Lfl stick fimily 
^ciiser tiiiliss jepacitaJ. This con be done by windinir a 
length of string in and out of tlie plates so that each is aJiBhUv 
separated Iroiti the next, ' 

Fllitt I'ark. A packet of flat films (usually twelve) in a 
ruefal'and'Caindboardi container so devised as to allow this 
whole to be loaded In daylight into a film-pack adapter f-j u ) 
and used in a camerot deigned for platen. Each film is backed 
with a pi^e of opaque paper whicb narrows to a strip at the 
^ttom of Ujc filim These strips arc bjonght up behind the 
^tns and tlieir ends project as tabs through a light-trapped 
slot at the top of the pack. After exposure, the projecting 
rab rapesponding to the film just exposed xs pulled oat 
drawing the film round the base of the unexposed films to the 
h^k of the contnincr. To enable the pack to be pat info the 
adapter in daylight, an opaque cover, also equipped mth a 
tab, IS placed in front of the first film. The lab of this safety 
cov^r " luau^ly marked " 0 ') has to be pulled Out before 
making the firat expesurc. (See alto Fit mc j 

Film Patk Artoptor, Ablireviatiou, F.P.A. A bolder for 
film-packs (j.u.) whicli is inserted into si plate camera in the 
same manner as a dork s^ide. Like a slide, it has a pnll-ciut 
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sihutter over tke front, oIIo^vIeik the adapter to be Tcmovcil 
froED the camera for focn^ittg. Tim bwek, shaped like a stialloiv 
box^ usually liingfix open to allow a used pack to be rclI10Vl^d 
and a new one inserted. This can be done in daylight, as in an 
unused or completely-used pack Iho films an? protected from 
light. 


Films. Tlio disadvantages of glass when used as a sijp|>urt 
for ttie sensitive material—which arc its ^vdght, ft* bulk, and 
liability to fracture—induced many experimenters in the past 
to search for a light, flexible support wliich might be used as 
a substitute. On the introduciioti of geinline eintdsions the 
search for a substitute received great impetus. Woodbury, in 
[871, suggested rotiablc ^ Wotnerki:, in used 

gelaUnc emulsion spread on paper, from which it was after- 
wards stripped; Pimiphreyp Vergara, and others followed : 
but it was not till the intiiDtduction of ceUuloid [q^v,] that a 
satisiactnr)' tnuterinj may be said to have been found. 

Sensitive hlms have now bccntne tliu usual m^iuni Tor 
ncgativc-mtiking, and arc supplied os '' cut films;film packs 
and " roll films."' The Inst named are in lengtiis rolled 
with a black nr red paper backing on apook, and ore by far 
the most popular fonn of negative mateiiol lor the amateur. 

The spool of film is inserted at one end of the 
atmera, and the paper k drawn acrc^ the picture-opening and 
attiiched to a second empty spool. The cantem is now^ closed, 
.nid the paper wound across tlie camera until tlie beginning of 
the strip of film k in place for the first exposure. Xhk Is 
indicated by the appearance of a number, printed on the buck 
of the paper. In a small red vrindow in the buck of the camcru - 
As each exposure is mode the film is wound along, still iiskig 
the numlX!^ a guide, and when all orp exposed the end of 
the film, together with the remaining iengtb of backing paper 
to cover it, is wound ofi on to the originally empty spiwl and 
can be removed Ircin the camera in daylight. 

For many small cameras a ^fi-expoaurc strip of cine film is 
used without bojcking paper^ though in some cases a paper 
leader is attached to each end as proteebon irom Light. {Sec 
MlKlATUItl' CaMKaAS.) 

Typis 0/ Fihti .—Most makers oiler films d iJirtt didereiit 
types, one orthochromatic and two panchromatic. Tiic Jim 
js the clurome " fitm of about half the speed of th“ fosti^t 
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dims made, and with verj' !ii(*Li fiensiliiiity to green anil 
yellow and con^deral jIo latitude. I'hey arc knowtt m ''chrome" 
dtnia because the names under which they are scM in most 
eases (Verit^fome, Selochrome^ etc.) end with this syJIabk. 
Of the panchroniatie films one, in most make^ sold aa a fine- 
gttiirt film, has a sp<wd that is usually about half that of the 
'’Chrome" films, while the speed of the other h tecuaily about 
doii l ile that of the ' * chrome " fU SpecEnJ fine-grain roll filmi 
of low speed are obfainahle in one or two rnikkitfi., while others 
are avail able only as 53mm, film for ininiaturgs. SSee Copv- 

ISO.) 



In roll and jiack films, the " chrome type is pmbfibly the 
most popidarp though panchminatie films are very widely used. 
In Tninlature (j5-inmd sues the ortlsjochrottmtic film )w been 
entlnsly supersiklcd by panchromatic. 

Diveloptn^ RoU —ftoll films arc now almost always 

developed In a tank by ** time and temperature ** (sec I>e- 
vecopmukt). In the absence of a tank it is easiest to develop 
in the dark-room by Uie " sec-saw method illusttated in the 
accompanying sketcli^ drawinj? the film to and fro through 
ihc de-^-ckjper. To ensure even development, it should first 
be s*a?-!S£kwcd " through water until it is limp. 
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Film Hardcain^ 

Aiioihi^r scpmettmt'i j>rpp<j§ecl l>old opt eptj nf 

ttic tUju only, and let the other end roll up and unroll in the 
dfsh as the iiand is i^i^d and Iuwn;<l. A STuall deep dish i$ 
best Jot tliis. Thts procedure isi cliieJly notable for the re- 
cnarknlily line crop al scratches and. abrasiems that the finished 
fdni shuw£, 

Kveii with tlie see-saw method^ it is so difhcult to a^oid 
^atebipj! the face or Ijiiuik of the ftlm that the vse of a tank 
greatly to toe preferred. L'he long lengtliis of 35-inm. htni 
usett in iniiuaturc cameras metres, or about si ft,), are 
f]Liite intpdS^ihle to handle pnle:^ wound on a r£>el or dniitl. 
(See DavisLOi-rjiG Drum.} 

Fixin^k washing, and drying are described under the 
appropriate bcadlngm, 

Hirch CcM/iifg.—^Roll and pack Sims are generally coatral on 
the back with gelatine. The purposse of this is to counteract 
the tendency to curl set up by the contmetien during drying 
of the gelatine on the emulsion side. Cut dims, which are on 
a tliicker base, are not usually coated on the toack^ nor are the 
S5-mm. hlms used in miniature cameras. 

tf$ing Stah Fi/ipu,—I f a film U kept totiyoni] the devdop- 
ment-dato marked on it, it may show' mottled markings on 
development^ and will in any case have lost a good deal of its 
speed. lixpo^ure ^tould be generous, and os the behaviour of an 
old film is ahva>isi unpredictable, development should be by in¬ 
spection, first desen^tiidng if the film is panchromatic, and it 
is a wise precaution to add a. developer-improver to 

check the fog that stale films usually show% 

I>rvtlGpiKg Park FtitiM .—^Tanks for pack films are obtainable, 
but most workers who use plate cameras prefer to develop by 
iaspection. l^vided that the Mms are first weh soaked in 
water to soften them, they may be developed Like prints in 
batches of 5. 4, 6, or e 2 in a dish. Fixation takes place in the 
same mannerg^ and after washing they arc pinned np by one 
comer to dr^^ (See Fix i no, Wassiino, Dbttng.) 

Cut Films handiwl separately like plates, or 

in batches like pack lilmsv Owing to their greater stL^ness, 
extra care must be taken that the comer of OEie film does not 
Scratch the emulrion of another. 

It should be noted that the sloes in which filrru^ are sold 
di^er in some cseM from tliosc used for plates, (Sec Suns.} 

Film llardeoJue- See HAR&trNrNG Acknts, Hardunino 
Fixer, llAkun^lNG Stop-Oatis, and Scratcii-Proop. 
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Filler* Also known as c^ifr filter, hgkt filler^ colour 
screen, or£ko scwn, ytiiow or gmen screen ot fiifer, and other 
recognisably fiimiLar term$, 

Rtferentc to the article CoijouR-SiiNsmvK Ei^ui^tOK^ 
will shoiv that alUiotigh emulsions oi this type have been 
setiflJriRi:^ to grren, v'tUiiw, ansJ perhaps- also orange and red 
light, their seiwttiviiry to bine anJ violet light ttfinains c^ctcfiidve, 
fUtu? objects are therefore atiowr Lighter m the photograph 
than tin^* appeared tu the rye. 

Suppo^ that ive aiie photographing two pati^hes of colow, 
green and blut, which have been 50 adjusted in tint that to 
the eye tbej* appear of eqaal depth. Kven on a coionr- 
seii^itiv'e enroUiilon, the blue patch would photograph as mneh 
lighter than the green, li now we put over Uje ietis a colonmi 
gliiss that passes aJ] the gneeci light without obstruction^ but 
absortft a proportion ol the blue light, the amount of the 
latter reaching the IUid can be reduced anti] its elfect is 
exactly equal to that of the p^ceo light ref]ix:ted from the 
second patch of colour. ~Xht two patches will now photo¬ 
graph as though they were of equal depth of toaoK so repro' 
ducing in monochrome ttie eff-ect sewn by the eye. The 
coloured glass in question is a light filter 

If a gla^ ub^rbs blue light only, the light it passes will be 
wliite light with 5Qme of the blue left ont. To the eye, this 
will appear yellow. ,4 yellow (Utcr is therefore ehn^n for 
most purposes, for it ie mainly to blue that the emulsion is 
ovet-sensitive. But it must on no account be fOTBottea that 
though it appears dimply yellow, tlie filter is al^ passing 
fetU orange, and green Light alruost without obstruction^ Jis 
well as letting through sotue portion at least of the blue and 
viqjct. 

A httlo coniideralion will sliow that the greater the 
sensitivity of a plate to green and yellow, the less btuc light 
will have to be absorbed by the fillcf to reduce the impre^ion 
made by blue light to the corr^t level. The more colour- 
sensitive the emulsion, therefore, the pater the filter needed 
for adequate correction. It i$ further evident that the 
greater the coatributjon made to the total sensitivity of tlae 
emulsion by its sensitivity to green and yellow^ hght, Uic less 
increase in exposure will be needed by a filter which cuts oil. 
say, nine-ten t|]S of the blue light. 

Although the fact thnt the filler absorbs light must always 
mean that its use involve! a compensating incr^kse in exposure, 
the paleness of the filters that suffice to cut down blue 
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with uifKlercL emukians, combined with tbn fact 
that tliesG riDulsioos derive a ^'Cry ccmndemblc part of their 
sensitivity from colour^ other than blue, means tl^t the extra 
exposure needed Is not gjeat. At the beginning of the 
ccdtun^ an oTthochrflnrnti'c plate—itkitially very slow by 
modem standards—neqaired for satisfactory colour-coiToettoii 
a filter needing; an increase of some thirty tim^^ In exposure ; 
with the f^t orthochromatic hims now available a loiter 
requiring an increase df but three iim «3 gives the oiaximum 
coirrction needed for blues anti greens. With the old plate 
mentioned above tlie same filter might have ncces$i^tcd 
[f^Krhaps a ten ttiri'r^ increase, ami even tkeii would have given 
msuJhcient correL tion. 

Pajichromatic films arc of two general types; those in 
which the red-senritivity has been pii^ed up to high \itlues 
to attain tlie highest level of speed, in particular towards 
artiiidal light, and the '* oithopanchtomattc “ or rectepan- 
chrociatic itlms In which the sensitivity to red is no higher 
than that to grtwil or ycUow. WUh the latter all that la 
needed a yellow filter to cut down blue, but with the former 
a hlter absorbing both blue and red lights and so appearing 
green, is requirnd for the correct rendering of colours. With 
tfome films of very high red-sensitivity, a &fi#r filter is neerkd 
for accurate correction in artificHii] lights 

Filters can be bought Ln sev^erul forms, of which the cheapest 
is as sheotP of dy^ golatinc, Thesu are satkfeictory for 
experimental work, but their glajed surface b too easily 
rendered dull by moisture or friction for them to be ol much 
pennauent \*alue. Even a tiiigcr-mark will render such a 
filter useless. The niri^t practical way of wring a gelatine 
filter k by leu^dng it permancnlly in place behind the front 
combination of the lens. It should be cut to shape between 
pieces of stout paper or thin smooth card to prevent damage in 
liandling. 

A,gloss filler map coustst either of u gdatino filter fsemented 
between glass plates, or of a single piece of glass coloured in 
the mass. The former tend to more desirable on scientific 
grounds (accuracy of tint,, maxlmuni correctfon) but are in 
genemi less dnrable and less convenient in use. The range of 
&tora obtainable In gelatine (cemeoted or plain) ia very many 
rimes wider than that oi those to be had in the form of coloured 
Ijlass, 

[□ either case the glass must be ptane^poraUel If the defini- 
tioa of the picture is not to stifTcr, and where lenses of large 


filfpr 


din meter arc in use the most aocu ni te].y^auiiLl opticnJ Eats 
[^.i?4 are necessary^ Carefully Selected patent plate glass is 
suEidcDtly good for nil ordlnar^r amateur work. 

Most of the makers- of sensitised material make filters 
specially adjusted to their own cniuSsions, but of ncc4JS5ity 
the mounts tlicy iu|Tply {save to special or^lcr) are of the 
Pfencrabpurpose type that fit, by means of Springs, leases of a 
falriy wide range ol dinxacterB. It is rare that a leits-jiood 
can be us^ in conjunctioil with fluch a mount. Camera 
makers. On the other hand, supply klters in mounts deSiigned 
for their particular inattnincno^, and in many caT^es supply a 
lens^hood that tan be used at tho same time as the filter, but 
it is evident tlint the filtef itself is not calculated for tlic 
emul^iatis of any one articular maker^ The photographer 
has to choose for him^lf wfhether ho will have a filter to suit 
his caiucj^i or to suit his filnu 

Gr&tifiijfed FitiirSt or Sfty-JiUfTS^ are 
yellow Of green filtem In which tlie colouring varies from fairly 
deep at one end to coloufkiss at the other. If placed well in 
front of the lens, such a lilter can be adjusted so that the 
colourfMi part covers the eky while the clear part covers the 
lantbcapc. Although a s^jecial mount is reqiuired, these 
liLters have the advantage timl they can be used to give good 
cloud-rendering without Luiy inciisse it\ eapDiiUTe l^ing 
necessitated by their use. 

Mtiiitplymg Tlie increase in exposure necessitated 

by a EliJtr dcpecids, as already made clear, on the colour- 
Sensitivi^ ol the emuL^on. Although neither all ortho- 
chromaUc nor all panchromatic filnis arc alike in this respect, 
the factors given in tins table opposite may bo accepted as 
approxiEUntely oomect for the two types of emulsion. 

The Priptirali&n of Filters may be made by coating 

glass with colourless gelatine and then staining them by 
immersion in a solution of a dye, Altcniativdly^ the dye may 
be incorporated in the gelatine before coating. A photo¬ 
grapher desirous of tnaking his own lilters will, however* be 
very mneh better advised to buy a rwtdy-pruparcd gelatine 
filter, w'Mch will only cost him a few" pence, and to cement it 
up between suitable ghu^ses. 

The gta3ses, which should be best quality patent plate* 
may be bought cut to the required sik?. The cement used is 
Canada bahiain. Dilute this with ayleno till it is about as 
thick as glycerine, pour a small pool on to the centre of one 
of the glasses, and spread it more or less evenly over the whole 
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MtTLTifLYiSG Factors or Weix-Known Filters. 


MaJwt. 

Name. 

Orthnchrti^ 

PhnehrO" 



matin. 

matic. 

Agfa 

No* o 

li 



No. t 


>1 


No* = 

4 

2 


No. 3 

6 

H 


Na 4 

5 

2| 


No. 5 

,—. 

3 

Fnsign 

Light Green 

3 

1 


M^did Green 

—- 

3 


Dark Green 

— 

4 


Yellow 


M 


Red 

—■ 

4 

mord 

Gptigrad 

Alpl^ 

t 

3 

1 

i| 


Beta 

— 

3 


Gamma 


4 


Delta 




Iso 

3 


Kodak 

K j 


It 


Kli 

4 

2 


K 2 

6 

3 


E 

— 

5 


G 


3 


Xt 

6 

4 l 

LeitE 

No. 0 

3 

li 


No. i 

3 

2 


No, 2 

3 i 

ai 


Crwn 

— 

3 i 

Of^tochroni 

VeOow I 

2 

H 


Yellow 3 

3 

3 


Green i 

3 

a 


Green 2 


3 


Blue 

— 

]| 


Red 

— 

8 


Reform 

I 

1 

Vtrigtlirtder 

Moment 

2 

li 


Normal 

5 

H 

2eia$ 

Light 

2 

ii 


Medium 

3 

2 


Orange 

S 

3 i 


I^LDcbro 

~~ 

3 


^5 






Flaff'C rmln DtveJop Etiesir 

surfjite with 4 glHiiii tod. Lay the gclatinr on thisn cover it 
witJi clean card and press otit «)cces3 &f balsam. Nowr spread 
balsaTn, before, on the &lEer^ press the secopd glsjss firmly 
down, and make sure aU oxccss bu^lsam and all air-bubbles 
have been pressed out. L4.‘a%^e under prusstire for sottuc days 
to drj'r and then waterproof the edges with cellnloid varnish. 

See Cclffur FUlertf bj^ WakchcM t'Pki^tcfacis Scries Xo. 4) and 
A If Atk^tii by Jacobson Secies Ko, 3J. 

Fiiieri Jop TArec-Cskvir IFprA. See Coixioit PHQxooicAPirv, 
Sec al$o CoLOtiK-SENsitivn KaiL-LsioNs. 

PiltrutioE]^ In mcHt cases mich Altering as is nHxuired for 
pliotci^rapliic operations is dune through a wad of cotton-wool 
pushed into the neck of a rutind. locally finelyHiividcd 
precipitates cannot be filtered out by this, and lor these more 
4^xactirtg cases a filter-paper should be used. 'Hik is a pure 
paper not disi^imiUir from blotting-paper, sold rcady-cat into 
circular discs. For use, a disc i& folded into four quadranbi. 
and one of these is opened out to form a conical cap. This is 
fitted into a glass funnid, and tile liquid to be filtered is poured 
into it 

Final Support. See CapuiON PkOCE^s, 

Finder. See View Finder. 

Kine-Gruin DevclopmenCp Fine-grain development aims 
at producing negatives in which the structure of the image is as 
homogeneous as possible* The need fo-r has arisen 
through the widespread use of cameras rnaking small negatives 
that have to be enlarged many diameters to produce the 
final print 

The nxost fyndamental way of controUiiig grainincss is by 
lihoke of emulsion^ Many of the rfiodem films combine a 
fcitwnably high siwed (up to pcrbEips 27* Sch.}* with a freedom 
from gram that allows of making eidargemcnts of several 
diamefere e%en w^hen an ordinary (noo-fine-grain) developer 
is used* With almost any EnE-giuin dov^fHjrn such a film 
will give enlargements, of 10 to 2 q diameters before the structure 
of the image becomes oblrmave. Faster £lms^ however, are 
grainier* and special precautions are generaDy necessary when 
devulopinf these. 

Another factor of the highest Importance is the exposufo 
given to tin- film, Twa pfints, made from negatives that 
teceived dilferent expoKureti but were dcvrlopcd together in 
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FiDC-GruIn Develapmcpi 

hi iJcvulnpcr not cpat^ning p^Lraphenyleai^ dlnmiiiLv may be 
idetititial in depth and coiitr^t, but tliat made f^rom the more 
iuUy ex^wsed nej^ative wpl very much more grainlnesa. 
For the litit^i gr^ti, it la tberefone essential to (jive an cxpcetute 
only just long enough to cnftuit! gOi>d repriductioii of ihe 
«luid<]w touts. This exposure is goEiemJly referred to as the 
" minituum correct espottun?/" (See Sexsjtowktrv:) 

With paniphcoylenc diamine developers, however, increasu 
of exihjsurc appears to decrease graininci^'^ rather than to 
increase it. 

From the pmoticnl pennt of view, avoidance of the 

clumpinj* " of grains during devK|in?menl is a most ini- 
pi>rtant mattern as even in the fastest emulsion the actnal 
grains am txcocdingly smulL The graininess that is seen in 
an erdargeDient from a grainy negative is therdbre caused ^ 
not by rndi^-idual grains, but by agglomerationa of grains. 

The more cncrgcdc the developer used, and the longer it 
is allowed to act, the larger and fiiore obtrusive will ttu^si: 
agglomefations be. A Jine-gram developer is essentially one 
which is gentle in its action, anti even in this dovclopment is 
only esurcd far cnougli to give a soft negative^ suitabte for 
printing on a moderately contrasty mtJicr than on a soft 
grade of paper. 

The cncTgt*' of n developer may be kept down either by 
choosing an Inherently non-energetic devdopiilg agent, snch 
as paTaphenylpnediamifiCK or by using a more energetic 
devdoping agent, such as metol, and keeping the amount of 
alkali in the solution so low that ita action is gentle. Both 
types of dovcloper are in regular use. An additional line of 
^ttnek is furnished by the use of solvents of silver bromide 
a Kulpbutc^ a thiocyanate, or a bromide) which, by their 
tendency to disBolve away the edges of the groins, reduce 
their tendency to agglomerate during development. 

Since the latter e fleet can reduce the amount of silver 
dispofiited as a result of a given amount of light action, the 
presence of elu excessive amount of a solvent of 3 silver 
bromide makes extra exposure ncc^.■fi$a^^^ So also does the 
use of a dcveitiping agent of very low energy* which is usually 
incapable of bringing out lightly exposed detail that could have 
been developed, yp mth. a niore energetic developer. In 
efleets therefore^ a film may be slower when a flne-gram 
dtrvfilopcrr is uftixj. Tliia fact has led to the introduction oi 
a number of formulae offering diflerent degreed of fineness 
of grain In cxchiingc for differt-iit dc^n^ of loss of speed. 
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{'Inc-Gmifi Developm^^ 

F 0 HMUL*« RaS&D 05 ^ HlGIf-ENUKCSV XlEVELOPlS'O AGP-NTS, 

—AltliOiiRh it was GriginaJly p Jt fdirw^nl as a fll^^^-gTitm 
tlovcEaper^ the iMirjts fonilula of the Eastman Kodak 

('orttpany of America, aaiversaJly known as ri.76, is i-ftpidiy 
becoming a itandard nlhpurpcises devefoper in all amateur 
work. It ts now realised that the fineness of groin that it 
givta is io no w-ay reniarlcable, belfig bal little snpeiior to that 
ffiv'cn by many ^i.Q. and simiEurde^'elopcrsof traditional type. 
Its general ailoptioii is chieJly clue to the fact that no other 
type of dcvelojjer 5 illoi\-s os short an expMuro to tie Riven 
without signs of under-expsjsmv Uxoniing manifest. Only 
when using or one of the many relntj^l devchiperis, does 
the til 111 show its inaxiuium s|>ci.-d. 

riie lilgli proportion of sodium .sulpliite, which acts a-% a 
mild soh^nt of silver l>it>mide, ensures that grain shall lie 
moderately line, while tt also ap|icars that the sulphite bclp^ 
to maintain tlic spewed of the film. 

list formnJa for D jd, with thoHC of vaiious related 
dcsxlopers, ia given in a D&fetop^ under T>i^^vhi;op- 

MENT, but as it has survetl as a stnrting-poijit fear hbrnmlnf! 
of more derinltc hne^gmin type. Jt repesitt'd here for reference. 
It is L — 

Metcj] . , , _ J5T. 

Sixlinm sulphite funhyd.) 2 oz. 

Hyclroc|nirtone . . 4^ gr. 

IkurtJt . . . , 

Water to ... 20 ok. 

—Under this name a vartailon of D.7G 
received much publicity. The formula is that of D.76 with 
the addition of 125 gra. (14 gms.) of boric acid. As the borax 
remain-^ at its wginaJ low figure (compare D ^&d), llii5 addition 
lowers the activity of the developer. Tlie effective emulsion 
ape^ in consequenee very notkcably reduced, add the 
gmlniness ia very appreciably less than with D.7& or I>.7Gd. 

D^r^i^pmeni Timi,—With eonanuoim agitation. r 6 to 19 
minutes at 65® F. with the fastest filmB. 

PTopi^i£i^BQt^'een these of D.7G and D.ySd. 
ErAaiisliOH.—Rapid^ owing to high susceptibility to products 
of devdopmenL A maximum of two ^b-exposiire strips 
should be developed in each half-btrt (r/J oas.). 

hfccohSuJphiif.—Slow-working anti gives finer grain than 
tno$t metol or M.Q+ formuhv. Specially auited for subjects 

2qS 


2 gras. 

ioo gm^r 

5 

2 guts. 
1000 C.C. 


t'lne‘-Grain D^^velEipmOdi 


af v^jy hi|^h ^ntrastk as it d<?velop3 sh^idow det^O witbout 
blocking highlights. 


Mctol . , . i 

Sodium sulphite (aTihydri| 
Potassium bromidi? * 
Water to * - ^ 


ijDgrs. (T_i STRSO 

6lo ,, tjogma.) 

9 . {1 gm.) 

ID QZ^. ( 1,000 C-Ci) 


Devehpnttni Time. —Up to aj or 30 miuiites at 65* with the 

—^No precise data available^ but the krge pro¬ 
portion ot metol pr^Rt suggests that exhaustion w'ould be 
slow. 


J>. 23 . —A mrcRtly Introduced Kodak fomujla coaUining 
metol and suJplutu only. 

MetoJ . . . * 63 grs, (7-5 gms.) 

Sod. sulphite (atihj'^drousj.. 2 ozs, [100 gmH4} 

Water to . , , 20 .. (1000 cx.) 

DeteifJpmeta ft me, ^2^ mins, at 6S° for the fastest films. 
Average roll hltiis. 17 mins. 

Errmhion Speed—^WghUy leas than witJi D.76. 

Exhaustion . — One litre (35 oz-) will develop eight rolls of 
film (about In. each] before loss of etntdaioxi speed becomes 
excessive. Eatili film requires to per cent, longer rlevdopment 
time than the last. Pot rcpltnlsher, sec below. 

—Slightly liner than D+7fi. 

D.Ss* — Ideuticai with the I>.:23 formula above except tlaat 
the activit)" ih reduted by the addition of 15 grams (130 gmiri^) 
of sodium Viisulpliite. 

Dei^etopmetit Utnr .—21 minutes at 77® for the fastest filnm; 
average roll filnw 17 mins. 

Cmru.—Slightly finer than D„K.2o ; a good deal finer than 
D.jj or D.76. 

EnilfAiiOrt Speifd . — Average al'^out 60 per cent, cd that found 
with 1>.7&. 

/r.i^du;;heii. — D. 23^ but increase time by tj per cent, for 
each film after tlie first. 


RepJ€tilsher/a2 fJ.zj and The life of boih [>.23 and 

f),25 may be extende^.l by adding the following rejijeniflheT at 
the rate of i oz. |W lUoi up to 25 films per origin^ 35 01. for 
IJ,33 p or^ for 0.25^ l| 01. per film for the first ti films per 
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DvvqJO[tiitED| 


i;iri^nal 55 ox. and | ox. perr Mm ttM?re:i£tcr up to a iTiHJciJfiiiiii 
oi 35 fitinM- 


.... grs. 

Sod. 5ulptiltc {aohydr..} . i oz^. 

SorUmn mi^tnlWiite tKodalk) 175 gra 
Water to , . . 20 oxh. 


[10 gmft,) 
(xoogma) 
(20 gms.) 
(iDoci c,e,) 


W'Jitrn n.'dng the TeplcniAher th<! deveJopoicut time rmiain^i 
uncJiajiged thfoiij^hout the life of the developer 


Thia developer* wliich gii-es a conaidombly finer 
grain thnn D-yb, owfs its improved fint-groiti propertits tn 
the incluaioa of a thiocyanate and a bromide, both of which are 
fiolvents for silver bromide. The resulte* both from the point 
of view of grain and of emulsioii^peed, are not very diasimilar 
from those given by *' buderod borax/^ bat the Iceeptng 
properties atjd behaviour on ochanstioni are ^•ery much more 
favonmble. The formula is:— 


Kbft (metoE) 

Sodium sulphite (anhydr.) 
KcMlalk 

pDta&«^iiim thiocyanate « 
Pota-^ium bromide 
Water up to » 


^4 (s'Ogma,) 

« [100 gms.} 

. t7i „ (l-O I'lTlS.) 

9 (l-o KIM 9 -) 

• 4I .. ( 0-5 gnH.) 

. 20 023 . ([.ODO C-Cv) 


Ktfiping Ptoptriiti .“ExcelJent. 

DavehpfKcni Ttmf .—For the fastest films, about 
minutes at F. witli constant agitation. 

Emttlsi^n S/k|i£d.—Averages about 62 per cent, of that 
found with D.76^ and is still about 10 per cent, hig^tr than that 
with a Conventional developer. 

Exhaiisiwn .—Up to a maxima iii of six jO-exposure lengths 
«f 35-Tnm. film may he developed in half a litre (iyi oiS.), 
For constant gamniii, times for successive films should he in 
tlie proportions too, 132, 155^ 182^ 215, 

RtpUnUher fpt D.K.20 .—Change in devclopmont Utm with 
use tan be nvoided by adding | oe. of the following replenisher 
after the development ot eacli roll of film ($0 sq. in,}. 


Mctol . . , > 

Sod. sulphite (aubydr.) 
Sodium inetuborate (Kolafk) 
Potass, thinx^unate » 

Fotaju. htomnk 
Water to , * , 


65 gre. 

(7 3 e“i) 

2 ors. 

^loo gms.] 

'75 

(20 grns.J 


ts guis.) 

9 *i 

(( Kin.) 

20 OZ3. 

(JOQO C.C.} 
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Fjpc-Graia DevelopmenC 

Each Utre {35 qi.) of D,K-20 may be u&ed for filinB, if 
I'tipJenifibed as abo^'e, before loss in fUto speetl becomes notice- 
able. 

VoRumjE ON Low-Esergv Developing Agejtis. 

Tte only low-energy developing Ln oominort use an? 

pamphenylenc-<liajniiit=? anil MeritoJ* Tbc^ latter is a. pro- 
prtetary developing agent whicb is an acldition-coin|>onnd of 
paraphenyJenc^diarxune and pyrocatechin in tnolectilar 
proportions- 

rtflln pampbetiylene-diaiiiiiiep made up with sulphite only* 
is sJovv in action, causes very consldemble loss in emulsion- 
speed, and will not give a very high gamma even if develop- 
ment b prolonEed, But the gndn it gives is very* fine indeed. 
It is now very little used* as the decrease of ^imulsjon-speed in 
most cases makes it more profitable to use a slow film of 
inherently fmc grain and det^vlop it in D.76 or D.K.^o. 

Saw lessen the estra exposure rcfiuired, 

^^rious experinientcra liave used paraphenylcne-diamine in 
alkaline solution* or have added other developing agents of 
higher energy. This gives mervased enlulsion’f^pc^^d, but at 
the cost ol ctwser grain. The Sense devclopersT due to the 
American expeiinientcrp Dr* Scase. oRer four different coin- 
promisca between grain and speed. They consist of 
pbenykoe-dmoiine and mlphitc* to which is added varying 
amounts of glycin. The Stase HI formula has become 
accepted in America as the standard de^xiloper of its type. 
In perfonnance it is practically ideolieal U'ith .Mcritol or 
M.C.A1. i£K> (belowj, in which the pyrocatccliin plays almotst 
exaLtly the same part as the giyciti Ln Sense HI, 

TJie fortnulif are i— 

Seast L 

Poraphcnylrne-diamlne . , 83 gna. {to (fms.) 

Sodium snlphite {anhrdr.) * 7^ .f (Oo l?nis.) 

Water . . * ' > . oia. (1,000 ChC.) 

//* ///. nnd / V*—The&e cotetist of Sease 1 

with the addition of 1* fi* and 12 gms. (Of 5^# 105 grs.) 

respectively of glycin. 

/fffpiKg /Vfl^itrfjjss.—Good, 

Devf.ioptntni Times— With minlmnni agitation, 3^. S2* 17, 
and 15 min ii th3 at 65* F. lor the faa test films. 

yti 


Fine-Grain l>evelD;^nient 

EmahtQn Speed .—Varies wiLk film, bvl for fastest si^ay be 
no more tlmn 20 per cent, of nGimal with Sease L rMng Co 
50 per Cent. Of twtmal mih Sense IV, 

E^haiiiuti^n *—Ko Pleasured Hgutm availa^blc, but each 
bEklf-UtTic (17 1 DZ 5 .) 15 said to develop four to five 36-cxpDsurc 
suips of 35-nini, film (100 to 350 sq, ios, ol negative). Increase 
time about 6 per cent, for each length (50 sq. ms.) after the 
lirst. 


Edwiiil I2i—By tax the best all-round parapkenylenie dia- 
itiinc foniiulir an? tliosc activated with a little mctoL which 
ipcrenscs emufsion-spoed considerably but coalmens grain 
only by a. trifle. "The Eilwul 12 forniulii. which is very ogonomi* 
C.1I in iimTk is very popular in America. Its British counter¬ 
part is Meritol-mctoh wJkich is closely similar except that 
pyrocatechiii replaces glycl 11. 


Metol . 


Sodium sulphite {anhydr.) 
Pamphcnylene-diaminc . 
Glycln 

Water .... 


53 gns, (G f ms.) 

VOO (90 gIBS.) 

I. {to guns-) 

44 is g™ } 

20 0ZS. (1,000 C.C.) 


Drtre/(j/iPifnl Tiin0 ^—With minimum agitation^ up to 15 
minutes at (15^ F. for fastest films. QElier films, 12 to no 
minutes. 

Effinfiion Speed.—About 65 |ier cent, of maxiinum. 

Etkaustwn .—Each baU-Htri; (lyi oia.) will de^'ejop five 3,6- 
exposure strips of 3j-inm. fiim (200 to 250 sq. ins. ol negative). 
Incrca^ time about 6 |K:r cent, for caicli length (30 sq. ins.) 
after the first. 

Grain*—F/nc and even after developer has been n^ed, but 
CttftTSOf with unu&cd developer. To avoid thisp add about 20 
per cent, of old used developer to e>ach batch made op; de¬ 
velopment times above allow lor ihts^ For freali deveioperp 
reduce time by aj per cent., or alternatively add 5 grs* (0.3 
^m.) of pota.5‘5iuni thiocyanate to the above farmula. But 
ihtB addition, or thu indusion of old devdoj^erp iovoK^ea a 
further loss of emulsion speed* 


Cfiamplfn IS.—Produced by an Aitinrican, Karr>^ Champ- 
lln, this ha*s bet n slated to require ^nf/iho exposure necessary 
foT D-76 while giving very fine gniin indeed* Independent 
measurtnucmts Jiave more recently siusw n it not to Eive up to 
these claims in the matter of cmulEion speed, though it U ia 

302 



Fln^^CftLiu Development: 


other rcapects^ £iH aduiirablc developer. Foi" all lis elaboroi- 
tionp Its behaviotiT, txith in the matter ci grain and emulsion 
speedy Ie practically identicai with that of Hdwal 13, 


%Vater * * . * 

Pyro * 

Swium sulphite [anhydr.) 
Benzoic acid . - * 

Salicylic acid. 

Boric acid 
Tannic add , 

Gljt-in 

Pa rapticnyleiie-diamine ^ 
Isopropyl nlDohol 97 per Cent. 
Nickel arnmonitini snlphate 


20 

o*a. {i.ooo C.C.) 

- 31 

g«. (3‘5Rni$') 

‘ 530 

{60 gms.) 

. loi 

fi- z gms.) 

^ 4i 

„ fo-s gms.) 

. zz 

.. (2<5 Kins.) 

* 9 

(t > 

. 100 gT^ (11-5 gma.) 

. 100 

„ {lt-5ema.) 

I 

on. <50 c.c.) 

■ 9 

g«. (1 gm.) 


The precipilate formed on the addition of the last ingredient 
must filtered Out 

DfUflopfnn^t TirtUf-^With modemt^f agitation, iS minuted 
at 73* L\ for the fastest Ulmfl. 

Emubion S/vtrf.—Awmgcs 59 per cent of that with ^.76. 

tjrJiaaifiEJii,—Each lialf-Mtre {l?* ozs.) will develop four 
30-expoaurc rolls of 35-miii. film (zoo ticgativn). 

increase time hy 3 minutes for each film after the llrat. 

Keeping Properties.—Oin be atored for lirolonfifil periods 

without detefionitioa. 

piTVfihptri* 

As alteady stated, Meritot is an additsoFi-compound of 
paraphenylenc-diamine and p>"rocatechiii in molecular pro- 
fwrtioiia. For the fineness of grain thnt il gives, the emulsion 
speed is higher than wiUi the majority of finc^run developers. 
The lundnmcntal (ormiiltt is;— 

Meritol .... t^ogra- fi*'gms.) 

Sodium aulpliite (nnbj’dr.) . Soo ,, (ttogms.j 

Wntcr , , . . . aoosB. (i.oooc.c.f 

This formula is closely ftkio to gljdrt 

replaces the pytoeatcebin. 

Devetopmeni Tiwjii.—With frequent agitation, 30 miniites at 
65" F. for the fastest films. 

EwiifiioK Speed.—About fio to 70 per cent, of that obtained 
with D.76. 

£.rAou4(io«.—Each htilMitre (17I OM.) may safely be used to 
dov'Olop two jfi-expiosoTie lengths of jj-mm- film tioosq. ins. of 
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Development 

Dc^ative)^ Wlico dOaiiy this dcveluper tAkfiS on 

the chafnc tmsticB of plain pampheoyleiie^ianiine^ neqniruig 
very proEonged dcvclopmefit time and consjdetBble extra 
tacposiire. 

Grain. —Veiy fine and evcfi—certainly not le94 SO than witli 
Seasc III. 


Men (of-Mecol..-^To rednce the devtlcupment time and 
improve the exhaustion charactcfislks of the plain Merita] 
developer, mcloL is now usually atlderi- For the £snexio$H of 
^rain that it gives, this developer appears to involve less Joss 
of fiJm-speefl than almost any other. The qfEciai formuia 
is:~ 


MiJtoJ . . . . lo gia. ii-3 fiiBt) 

Mentol , , . I2Q (t 3'7 gr^3^) 

S^utii STjtphite (anJiyrlr.j . &oo {OogtnSi) 
Water . * . , + 20019. (i,dch>c.c.) 

Dfirrk^pmftU Fcttf^.^With freqq^at agitation, 16 minutes at 
65® F. for the fastest films. 

Emuisjon over 70 per cent, of that obtained 

with ^^76. 

E:fkaustion.—mth half-lilre {17! ois.) will deveJnp four 
36-exposurc strips ol 35-mTn, film (300 sq. ina. of negative) 
iocftase time afcnujt 15 per cent, for cacli strip I50 sd. ins.i 
after tht; fust. 

CraiH.—Hardly less fine than that given by pLiin Meritol. 

M^C.M. 1CK>“-The Miniatiire Camera Magazine has 
Sponsored a vaimtion of the plain Meritol developer in which 
a little allraii ia included to speed up deveJopracnf, and to 
increase emuasion-^fpecd a little at the ciBt of sUghtly coarser 
grain. 

The formula is :— 


Sodium sulphite (anhydrd 
Merilol . . / 

Borax 

Triba^e sodium phosphate 
Potassium bromide 
Walter to ^ , 


7^5 
HO M 

™ .r 

60 ,, 

2 ,, 
20 ozs. 

to 


up 


( sa gms, } 
(16 giru.J 
rz-3 gms.) 
16-9 ginsj 
(0-2 gm.J 
(i,ooo c.c.) 
six months 


if 


KfiipiKg Pr&pmUs .—Unchanged 
properiy stored. 

Dmtelopmfnt minutes at 70“ F, for the fastest 

hliDs. AM\ciunt of BgLta,tiDn for which this time is recom. 
meoded not stated^ 


Ftbc-GiTulQ D^veloppimt i Two-Baib 

Efuuhion Sj&cfif.—Not IcK tlian 70 per cent, of maxitnum 
for fresh developer, 

Exhauyti<m —Ea£h balf-litre {17i Qzs.) Is said to develop 
•Xx ^^-e^poaure lengths of cine film {about 3*^ ^ 

negative]. First two lengths time as stated^ afitr which 
time should be increased by 10 per c^snt. for euch film. 

Diludns Finc^frain D«x!lofMrs.—To avoid the variation 
of development time flnd other uncertilintiea brought about 
by iising Uie same soJution repeatedly, some workers dilul* a 
hne-gmiii developer, use it once, and then dlscarU Iti The 
diluted developers generally give a slightly coarser graiil. hut 
tlte difference is not huge. Care mu^t be taken not to be too 
economical; the quantity of undUutsd developer u^ must 
be Sufficient for the work it has lo do- c 

Development time is K&t proportional dilution with hue- 
gmin dcvolcipcrs; eadi formiihi luis to he experimetittfu vt s 
individnaily. Diluted to ten times the titual voln^. the 
trine with loo or Cliamplln 15 has to be tabled j wiih 

Edwal 13 It has only to be doobied. \^ith Alcntol-metol or 
M.C.M* 100 diluted to about four to five times nomtal volume, 
dcvTslop for double time. 


Two-Bath Devkilopmf-nt. 

For sttbjecte of high contrast. Into which class rncMt artiheiat 
light work falh, n t^-batli developer has special 
attention. TTie prtnciple is sin^ply * variation of the Old 
water^bath development. The Mm is partly developed m a 
lovtf-alkiili developer, and thou transferred, without waging, 
to a soJutlon cf an alkali- In this the developer earned over 
in the Mm is quickly cKhausted in the highlights, but con^ 
tinuca to work in the shadows until it diffuses away (abouf 
i minutes,) In ihM way full shadow detfliJ is obtnlncd mUioui 
btockinc tlie hLghlights. For many subject* the deformAtion 
of tlw cliaractcristic curve to which this behaviour cotiesponds 
is distinctly helpfuL _ ^ * 

A characteristic ol this t> pe of developer 19 that it jS 
ably insenj^itivo u> changes in devclopmeut time, owmg to 
the fact that the extent of duvcloptlicnt m thfr ^nd bath is 
limited. A full discusaion of the method will be found lu 
/. Soc. Moiion Fief Me ETfgimers, july^ it “ 

pointed out that it Is dcsirabW [at aU events for ^Ik work] 
to devise the devcloi«rs to suit the film to be used and tJ c 
vaiiic of gummii rtquirird. 
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FJne-Cratn nevel^jpmcTil z Two-Bfllh 

A putjHiM dcvrloper issuod by Ltdr^ for 

ainatcur use is as hUows :— 


A. Mctol . . , , 

43 s«- 

(3 g «“0 

Sodium sulphite (onhydr.) 

880,. 

(lOOglOS.) 

Water to , . , 


(1,000 c.eO 

B. Botax - , , « 

as gfs. 

(so gois.) 

Water to * * . 

Xo OZS. 

(l^QOO C.C.) 


Keeping PrOperiits^ —ExetUent^ 

Devehptnent Tirntr —Mcdiam spped £lms [s6" Sch.) ^ 
mmutcs> fastest filnis up to lo miniitfis, in A at th«n 

transfer^ without wosUing, to B for 3 minntes* Time in B is 
not ctitical. 

Exkauition ,—Bath A can be used repeatedly without 
apiirccraUlc {^hEingc, taking at (csuJt dgbtetin 35^yc|wtire 
strips of 35-mni, him (900 aq. ina. of negaU'i'e) per half-litre 
(I7i 03 h:J before rate of development or emulsion speed 
cbangca scifioyiEjy, Bath B deteriorates more rapidly^ the 
extent of deterioration depending on the anioent of A earned 
over For tank work, probably three strips {130 sq, ins. of 
ncgatlyc) would represent the desiTable limit of use., 

Grji it.—Owing to the low alkahnity of bath Ap wjd the 
fact that grain is mo&t noticeable in this lighter half-tones, 
grain is shghtiy better than tliat giv-en by D,j6, 

Speed ,—Chunled to be e ven a ftaction higher than 
with D.7b—and is quite certainly no lower. 


S^rmoti Ocfefopcif- fomniia is an application 

of the nudcrlying principles^ of the .DK20 developer 
above) to the two-bath system’ At tlie cost of a httSe emulsion- 
speedy this adows the advantages of ^e-grain and two-bath 
duvefopment to be combined, and is thua an eapeciaily usclol 
formula for high-contrast subjects. 


A. Water (at 115^ F.) 

Mctol . , . . 

Sexhum sulphite (onhydr,) . 
Potass, thiocyanate , 
l^otoss. bromide i 
Cold ii^-atcr to . 

Sii?ck B. 

KoUidk . , \ 

Water to * 

30fi 


15 Ois. (750 C.C.} 

44Sra (sgias.) 
dSd , (joogm^.) 

9 (I gm.) ■ 

4i .. ( 0.5 gni’V 

to 0£S. (l^QQOfUC.) 

176 grs. (io giDS.) 

'%0 0 X 5 . (l.QQO C,C.) 

I- 


Ffne'<^rulii J>evtHipment i Trto^Batli 

For use, dilnte i part oJ Stock B with 9 times its volume of 
w^ter. DiMartl after using for on* film, 

Hefpi ng pTOpsiiic^r —^£xcelli^ti U 

Dmftiopm^ni Tun^.—^Qt 4 gamma ot o.j, ilcvclop in A at 
65° F. fdr ranging from 6 mitiiites for a fine-grain coti- 

trasty fiir" of speeds abotit 27'’ Schi to 15 nims^i for a fast stow^- 
cicveiopLng film of sjKcd 31“^ to 3^* Soh. Transfer to batn 
B for 3 J mins, in uvery case, 

Estaniiion.—Es,ch litre of baUi A will devdop acme 20 
36^xposun? filnwi, or cacli 1:0 Otf. Mmc to films. (7.000 sq. 
rmWj p^f Utrt, or Ooo ins.- pmt.) To keep devefopTnent 
times constantK it is reconimcndedi to add a amnll amount 
of ixplenisfier after thu dovelopmsnt of eacli film. 


A Bath Etpirniihjtr. 

Water ( 135 “ F.) 
aMetol 

Sodium enlphitc (anhydr,) 
Potass, thiocyanate 
Cold water to make 


, yjoas. (3120 c-c.) 

. 33 grs, t3 ) 

. 440 (^oficns.) 

* 23 „ (2 film.) 

10 0 £ 3 . (400 C.C.) 


If I litre (as Oi l of A b set aside for the development of 20 
films, after each is developed the used bath is returned, to the 
unused portion of the litre of solulionp and 30 ex. of tlie 
replemslujf is add^. 

It I pint (20 01) is set n^de for the development 0110 or ii 
films, tile same procedure is used, the ninourit of replciusher 
added being now 5 drachms. 

Gfoifl.—Similar to D.KrSO^ 

EMHuhiem Similar to D.K.so. 

MeHt^Cauitic ^—.4 two-hath devcJoljer in which prac¬ 
tically no development takes place in the first bath^ giv mg 
an enhanced ' twohatb efft^t/’ with full development of 
shadow detail and heaviJj' curtaiied dcvelupmcnt of the high- 
lights. It is partiirularly vatunhle for stage scene® and other 
Subjects oi cxceptionaliy high contrast. As the extent of 
development is almost entirely controlled by the tjuantity^ of 
dcvetopifig agent carried o%'er in the film into the second iJath^ 
the only useful control of overall contrast is by the variation of 
concentration of 3 feritol in the first bath. 
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Flne-GraJj] l><Ti±]Qpmen[ : Pliydlcal 


F*f aji avcrg^ fiJrn. thr is suitablr 


A. Mcritol .... 

bo gTHi. 

<7 ?<«’■) 

Sod. s^ulphite (anhydr*! 

J 50 s. 

(40 gmsj 

Water tD . . 

20 oxs . 

(1.1:30a c.c^'i 

B. Caustic soda. 10% . 

ll oe 

(40 cx.) 

Water to . . , 

jfi- .. 

(joo C,c.l 


Xht; iJTdpiortfQiis tjf ib'c H b^ tb are l>j' j|q critical. 

For a slyw^lev^tlopLng Him, tbe "quantity Mt-ntol may 
he increased to i:>a gr. (lo gaisOn or Jor a more lapidly-dc- 
velopkig filni, it roay be ri:^uced to 43 gr. (5 ^nis4- 

The film U immersed in A for 3 minutes at 1^. Md tben. 
witliuut iivaslung. tfansiemed to B for 2 to 3 minuteSp and 
thence to a liarduning stop-bath {^-t'4. 

Tho H iMitb mu:st be made up at tite time of u'le. and dis^ 
Carded tha same day. ^J’he .4 bath may im kept in use for 
prplongcfl periods, 

Crain .—Not Very fine : may be coiiraer tJiaa D.76, 

IimtiiMsorn Sperii.^^oiistderablft incrra^ i- \n $peed has bt.'CEi 
claimed, but not ftdly sab&tanliflted. K.xi:cpt perhaps at low 
vali]^ of g^ma, the speed probably docs not cKceed that 
obtainoEl yrith D.76, It should be noted that Mpntal<austx 
VKty greatly rerlnces the cJ 5 pofikirc.latitudc of the film. 

Physical Buvelopment. 

In the ordimixy process of chemical or ''alkaline*" 
developmcnti, ihe sliver ferttiing the image is derived from 
the silver compounds present in the emulsioti Ibicif (ace 
pEViTLOPME^T}. In physical devdopment, on thE other 
ha^, the silver is deposited from the developing solution. 

do Vesper coitsists of a solution containing a silver salt 
and a reducing agent, and is so balanced Ujat silver is just on 
the verge of ^ing thrown down. If this solution isi brought 
into contut ia suitable ccnditijao^ wLtli jut cKposird film, llii? 
«lvtr is pre(ifnntiall/ depoaltM on ttto portfi oif thv fiftn that 
naii'0 btrM acted on lijjtit, Thd grain of an imarc bo foirnMl 
u exceptionally Uiw, aa the tendency for the efaitis to " cininp ' 
IS oiuch smnl]ijT than in chemiciti (icveloptnent. 

In «teljr criorts at physical Uevclopmeat it was found that 
vdry_lull exposure tup to Avc or tea times oormulj was needed, 
but Ur. A, F. Odell, of America, found that by giving the film a 
piebnunaty titatmeiit with potassium iodide solution this 
extra exposure wsis no longer needed. His methods have 
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FfDQ-Gniiii E>eveiDpmeai; Pby^4lCAL 

rtiqeutly bec« paodificd a little by the late P. K. rtirnctr 
Jedding English exponent df physical dcveloptnent, afld tbe 
f^oilowiiLS data, are abbreviated fiDtmi hls- book, ftocessing 
Miniature FlUra/' to which reference flhDuid be made for more 
iletaikd working inatructiotis* 


F<frft^h. 

Sodium sulpliite (aahydr.) 
Piotassiuiii Kxlidc ^ 

Water bo ^ ■ 

Stiver Soiutimt. 

SodiuTn iulphite (anhydr.J 

Silver nitrate 

Hjrpo , * . - 

Water to ^ p - 


230 grs. gms.) 
M „ (to guns.) 
M OZ3. (l.OQO C,C.) 

550 gT 9 , (&i -5 E™S-) 
140 „ (16 gms.) 

1.370 - gioa.) 

20 015 ^ [liOfiO fi.e,) 


Dissolve the sulphite in half the water. Neat ^Ive the 
silver nitrate in 2 oia. (60 c^c.) ol water^ and the s 
solution to it slowly, with stimrg, ^ 
but wiU redissolvo before all the anjpl^te 
clear, aild the hypo and makt op to fiaal hulk wltn water. 


140 grs. 
380 

550 ■> 

uBo „ 
20 ora. 


(16 gms.) 

(33 gtUE.) 

(61-3 fSn».) 
(3* gins.) 
(1,000 c,o.J 


ExeiUr. 

Melol , . - ^ 

Hydroqninonu 
Sodium nulptiite (aohydt,} 

Caustic soda . 

Water to - - ^ 

Dissolve in order, adding the caustic soda, dissolved in about 
3 ozSl (t^o c.c.) oi water, last of sJL 

Mtihod of I/m.—I mmerse film in farebath for 3 mmutw. 
thcQ rinse ia two elianges of water. Transfer to a developer 
nude up as foboa’s :— , * . 1 

Silver solution . . 4 <»»■ (i.twocx,} 

Water .... 16 .* . 

Exciter. - - < soomimms (loc-c.) 

This developer must be nibted only when wanted ; it m^l 
be poured into the tank within 10 minutes at iO(»t of adding 
the exciter. Tbo amount of the latter must bo prKiaelv 
measured, as the quantity oi exciter entueiy controia the rate 
ot dcrvriopCUeaL 

Dnif/u/bfiMid TiifM,—30 minutes at 65* F. with the fastest 
filtns. 
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Pliic-Gralu D4:v«JD|iment; Dye MetliodA 

Kn^itfg -^Thfs sejiaraU: solutiotid k-etJp a]illoi!t 

indefimiely. 

EmufsioH Sp^td .—Thrcsholti speiHl, as found by DIN ot 
Scbfritit^ mcasuFt^ineut^, usu^y reduc^'d a good dtral . 
H. ife D. practically tiucJiatigud {sre SUKslToaSETitYjr 

TliL" forebath can b& used up to eight Of ten 
tim-K, but the mixed devtjJoper is useless within an hour of 
adding the exciter, 

Specffil Premtitiens. —Any metal in tlie tEink mint ht 
covered over with wax, cclIuJoitl v>anii$h, or other waterproof 
film, or it wtil be silver pkitcd. Fixadon is slow; a fresh 
bath of 25 per ctrnt, hy|m is recommended. 

Finely-divided silver is deposited on tlie reel anti the walls 
of the tank- Tliis can be dJsu^lved oS by the following 
cleanser;— 

rVitrissiuni bichromate , , 220 gra. (2^5 gma ) 

Sulphuric acid (cone.] . . ^40 ., (50 gnts.) 

Water to * , , .30 oes. ( i ,000 c.cO 

Add the acid sickly to the bichromate sol u bon. This 
may be used as long as it contiimea to clean the tank 

If the film appears fogged, check for the presence oi a 
deposit of Jnose silver by swnbbiiig one end of it with a plug 
of cottori'Wooh If any black deposit is wiped off by thhs. 
treat the film for a Jew moments with i part of the abov^ 
cleanser in 30 parts of water. Too prolonged treatment, or 
too concentrated a solution, w'lU attack the image. 

Dye Development. 

It has ficveiml tkin^ been suggested that grain could be 
largely eliminated by making use of a developer that dyes the 
gcUtinc in proportion to the amount of image formed, the 
sLlycr Image being tlissolved away during or after fixaticin. 
Tills method is akin to that used in m aking tlie Kod-achrome 
and Agfacolor traiispaTcucles, the final ia-iago of which consists 
entirely of dyes. These arc of very fine grain indeed, but it 
seems probable that the hnenL^ss of grain is due mucli more to 
the u« of revcT^I processing than to dye-development. 

Thioincloxir^l u a developer leavmg a red dvc w^hich might 
be suitable for this application. 

Detailed formulae for coupler developers, ui which the 
by-product of de vdopment U not ftScJf ooloiired» but combines 
With a non-staining ruatcrial already in the developer to give a 
dyc-nnage, have been issued in America (Amcrii^an Pheie- 
graphy. ^ (^(139] p. 161.) The developer used» whicb is 
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Pboiofirnptiy 


prirrtimly intended for developing the three pcwitivca fof tliree- 
I’olour printing, » as follows :— 

Sodiutn carbonate [anhydr,) - ■ 34 

SodSum sulphite (anhydr+) * ■ ao gma, 

2-ami^c?-5-dlethyl^llTuno^s^l^lelle inonobydro- 
chloride , . - ^ 

Potassium bromide . . ■« 6™- 

Waterto . . ■ - l.oroc.c* 

ll a ydloiv Imafle Is required^ add, to each 350 c.C- of the 
above solution, 0.5 gm. of acetoaa-tanilide ; lor a blue-^n 
image, add o. l gni. of 2-4 dictilorO'a-naphUiol; or for a 
magenta image add 0.05 gm, oi ^ni^phenyla^tomtnlc^^e 
added chrmicn! being first dissolved in g c,c. of acetono, o 
silver iiitagc can be ftinovcd, after tltahon and thorough 
washing, in Farmer's reducer^ t j ^ 

It must be added that in the present state of knowledge 
of the application of such developers to ordinary negativea, 
any use of these or similar formula must be regarded aa 
expedmetitaJ, 


Pin ger- P rfnt Photography. The great use to whk h photo¬ 
graphs of finger prints have bwn put in many importafii ca^ 
has caused a considerable amount of attention to be devoted 
to this bmneh of work. The criiiiiii^ investigation 
ments of moat countries are now ct^uipped with facility 

for makine finger-print records of crinainals and Buspccia> 
and for producing photographic cnlargetnenta for reli^enCc, 
The taking of u photograph of a faint impression of a finger 
On. some object touclicd by a cnmin^ or other person ^ 
undertaking requiring comidcrabk technical knowledge. 
fcliowing methods will be of service when plmiograpMng 
tinger-prints made upon different attrlaoes 

t«> Oa light surfaces such as china plates : dust do (dry) 
very fine gmphite powder: blow off with bellows, ete.. nor 
njith bftaih. The *' dusti 0^*00 ” U best effected by chargms 
aheavy^ flat-ended camnl's-hafr brush with the powder, holding 
it near the surface and jerking it by a blow on the hand w c 

IS holding ih ' m . ^ 

(6) On dark Surfaces, such as the black or green pamt of a 
safe, Tnahogany fumitiirfr+ etc. ; treat similarly, asitig fine, 
dry white-lead powder. 

(tf) " Invisiblehnger-piintfi on paper. Develop witli 
aquKuis solution of sil ver nitrate (5 to 8 per cent. J. 
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FLuj^crns Stpln^ on Fixing 

A t^ful work OD tlw aubject of Bnwr-print photography 
is *' Fiogor Prints,” by Oliver CromwelJ, publtahed bv Elliott 
Stock. fOiJl ot pririt.i 

FingerSp Sonina nn. To RemaYe^ Sec SKIS, Eftepts ok 

C£ra 4 ICALS ON. 


FtntiiiiLng Prinpi+ Sm Bromieje PAFRit, Spotting, 
and Doi'E. Also CoLouffiNc Fjiotocraphs and Am Brush. 

FSah Clue Proc*Si!^+ PnoTO-MEOiiAsicAi Fsocassiss. 

Flxatlf, or VamiBh for Print** See Vabnish, 

Fixed^ FociiBt Term applied to c^mcnis (or leDsc^} devoid 
of fOdisiTig adjustment. As aiiy such oanicm may be called 
upon to pToduce pbotographs of either ^news or groups, the 
fiKiising Is a£:tiiaily set by the makers at the hypcrfocaJ 
distance Objects are then suflidenHy sharp trtrm 

hidf this diftanco to Uic honzoa. A 6xed settiiig such as tliis 
is ool V Batjs£actor\^ in practice when the hyperfocal distance 
is small enough for It to be unlikely that the user of the camera 
woidd wish lo approach more nearly to his subiect than half 
this distance, 

A Btnall hyperlocul distance Teqnircs dther a small stop or 
H short focal length, or both. I^lxed focus^ is thmfofc mainly 
restricted (a) to cheap camems^ usually of box type, in which 
the apertore of the Itrts is about //ii, (h) to inexpensive 
imniatafc cameras using 7t lens of length round about 
2 ill#., and having an Apertnre up to about/;&, and (c) to coio 
camera#, in which the focal length ol the len# may be aa little 
l^olf an inch mm. eize^. In the la#t case a very largo 
Stop may be used with satiaJactioa. With i6 mm, csuueraa a 
nxed Eocos Icn.*? is genfitaily used for h^jises of maximuu) 
aperture up to Jiy^, bat lor faster lensea a focusing move- 
ment ts m meet coses filled. 

For formuhi md further details, set HYFEaFocAJ, Distance. 

In this spccjdJ case the term 

fixed focus ' docs noJ mean that the kns cannot be focused, 
but that It has one unalterable focal length, and cannot be 

i-.galfi«tion. {S« 


^lufi. The ieino\-ol of any sensitive sobetance not 
acted upon by light or by the developer, thus rendering the 
negative or pnnt muilierablfl by further action of Lght. 
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E'tjr hU njCga^tiv^, and for prints on psipc^ sensitivity of 
vhicb IS due to codpouinds of &Uvxrr, the hxing agpnt itt- 
iUrmbly liScd is a solutiofl of sodjuto thiosulph&te, fatniltajly 
^□owjQ to all photogtispliers as hypo. This onivcrfl^ 
L^rai is an abbreviation ol “ hypostilphite of aoda/^ the 
i^une by ivbicii hypo w'ai known in a now Jong obsolete 
•ystem of chemical nDmentlature. Substances other th*m 
liypo^ including potassium cyanide, hav-o been, suggested in 
the past as fbung agentSj but non* is as dieap^ as cincadous, 
iis convenient, and as nDn-poisonpua as hj^po. 

Fixing is carried out by leaving the developed pnnt or 
negative in a solution of h3rpo of concentTatioa about 20 per 
centi^ or 4 ois. to the pint, until all silver compounds 
dissolved away^ or* more correctly, conwrteo into soluble 
cumpoiinds timi can be removed in the subsequent waslnng. 
To prevcot staining due to the oxidation of devtlo^r, it is 
tsaw almost in^’anablc practice to add an iocid to the bath. 
As hypo is vety readily dccompoficd by any but a- wealc addj 
iHutphurous acid, either ia the form of an acidised solution of 
sodium sulphite, or as bisulphite or metabisulpbite, ison^jloyjm^ 
An addition of potassium metabisulphite to the extent of ^hout 
2 i percent. 01. per 20 07.5.) is usual [sec Ai-io hiJCiTOj, It 
sihoukl be notetl tliat for print^Sit papers, including scli- 
toning papers^ tlie bxing bath mu*t be add ; a 10 per cent. 
soJutioii dI hypo to which is added a lew drops of ammonia or 
a pifiiih td wdiuni bicarbemate is desirable tor these popicrs. 

The strength oi the hypo-bath Is no t critiCia; since the 
actiori proceeds to completion in any case, a ■weaker bath 
may be used provided loFigor time is allowed for its acdon. 
Too strong a bath, however, is not advised; it leads ratJM 
rcoddy to reticnlatSon, frilbng, and otlicr damage to pe 
gelatine> and offers but little compen-titioD as regards qmc 
fixings A very conccntrat^xl solutino Lti fact ffxe$ more ^wly 
tlian a more ililute one, and 30 per cent. {6 ozs. to the pint) 
may be regarded as the upper us^ul bmit of concentrabon. 

in the U.S.A. a liaTtieninR fixing bath, con tain mg chionn? 
or potash alum a-i the hardening agent, is now almost uni¬ 
versally unit'd for all purptMics- €hroaie alum bg^ths are 
inconvenient, lor tlicv lose tliclr hardening properties rapidly 
on standing, whether used or unused.^ I^jtash alum buins 
have the disiulvnntagc that their use gu'aUy irw^ases the 
retention of h>T» by the hbn, particularly m the 
iiegatives^^ This effect can bo r^nced by keeping the acimty 
of the bath low, in which case the hardening power is s^pccUily 
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riKina 

ItMt iiEiU Elw liJklh Triay cLepo^jt h in use. With prints 

thia eflci; t is not impartant, but with tlie use of a 

potash alum bath uf hiRh acidity (/sti^ 4 ifc may mcrea^r the 
tiect^saaiy^ wa^ini; periot] by^ uh much nsk nine turns as 
cOToparciL! with it himpk^ add fixtr of pH = ^ 6, aJt^ik 

fUHDKMNli Ftxt:k..^ 

Although an aJkalinls or neutral fijfiug bath does not attnEk 
the image unJesa air has to the print or nCKative at the 

Sams time, if part of a nsf^ative la ailowctl to project nbovt the 
stirfacs of the hjfpo sointion^all thesxpostd putt will bs reduced, 
the reductioii teing greatest along the line marked out by 
tho Surface of the Hqnich Any acid fixing bath, however* mil 
tend to attack the image If Immersion is prolonged beyond 
the time strictly neccssaTy foriulequate fixation^ the reduetion 
being most noticeable in the lighter parts of Uw ima^e. f n an 
exceptional case, these may disappear altogetJicr in half 
an hour or so, espedally if the image is of very fme grain. 
Special care should, therefore, be tmken in connection with 
fine^gmiti tlms and with fine-gmined (wann-tone) Lmages on 
printing paper. 

Hypo dissolves rattier ^owly in cold water, and cools the 
water Donsiderably in the process. As it is not decomposed 
by heat, the solution is beat mode by pouring hot wntcr, in 
which it dissolves very rapidly, straight on to the trystnU 
The cooling that accomiianic^ solution enables tlie bath to 
be ready tor use in n veiy^ short lime. 

Fixing —Fixation is not complete for some few 

minutea afler the negative has become clear and free from the 
milky aijpenrance that shows the preiNinee of unusetl silver 
Salts. The old rule that it should be left in the bath for a 
total time twice as long as it takes to dear is a good gatcle 
though In a freah hatli it wtll be fixed before this, and in a 
stale bath, though it may dear, it uiay never be fully ftxcil 
however Jong it is left. Ah valuable negaUves should be 
given a few minuti^ in a second, unused, hypo both before 
being put to wash. 

Fixing Pnnfs. It has been showmi that a bromide print is 
fully within 30 seconds if kept moving in perfectly fresh 
hypo. On the other lirmd, if a pile of prints arc put In so that 
«ot«non ^^not circulate between them, they may never 
fix at all. It IS thcretoie meaninfilesa to state a time for 
fixatjon uaJess the details of baadLng are alw snccifittl. In 
practice, if a pnnt is tumed over and over in tlic hypo for 
some 15 seconds, and then left for a few minutes, during which 
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U ifi brqoglit into contact with fresh solution two or three 
timed by tuminfi over the pile oi prinls one by ooe, it may 
be regarded a^ being as fuJIy fixed os the condition of the 
hypo'bath will allow. 

iiLX/iUCushnii of I-ixer\ 

After it has fixed a faw printSp a hypO'bath becomes loaded 
with the silver it has taken up, and tliough it remams capabfe 
of dissolving out the bulk ol the silv^er from any new print 
put into it, it can no longer take nut quite aiL A pint (20 oz.) 
of fixing bath should never called upon to fix more than an 
absolute iruixiintim of 300 sq.-ins., o£ fdm {equivalent to four 
^’exposure X ji spools) of 360 sq. Liis. of paper {ii or 12 
half-plate prints) ■ livcca after only this amount of use, the 
residtial silver w'ill be readdy dctccta-bk, and w‘ili fvad to 
tinting of ttie whites in prints that are sulphide toned. Wheir^ 
the highest stamlard of ].wrmanen«r is required, for per¬ 
manent records, the area of ^seTisitive material fixed must be 
drastiij^lly cut dowu>; each pint of hxer should then not W 
called npou to fix more than 34 sq. ins, of fUiii (three u| K 3^ 
negatives) j for an 8-c\poatirc spool at least 60 oz. of fixer 
should be used, ^irid then discarded. For prinbi of tlic same 
standard of permancnCCp only 6o sq, ioa, (tw-o half-plate 
prints) may be hxed in each pint. 

Firing* 

Complete elimination of tjjc silver salts caji be much more 
economically attained by keeping the fixer in use very much 
longer than the above hgurcs suggest, and tlien backli^ it up 
wjtii a sifCcmdt fresh^ bath which is still capable of removing 
the last traces of sil%'er. Tliis bath, receiving only pritiLs 
already freed of moat of their silver, can be used for a good 
many fdnus or prints, and when no longer fresh etiough to carry^ 
lixation to completion may very well be used as the first bath. 

Working in this way, a pint (20 oz-^-) of the first batlican fix. 
as a maximum, 8oo sti. ins. of film (ten or eleven B-exposure, 
3j apotjla} or 2400 stp ins, of pa|>er (75 td 80 liall-platc 
prints)^ or. for ilie highest [wrinanence^ up to 480 sq. ins, of 
him (six fi--expnsure aj x 3| iSpoola^} or 840 aq, ins, of paijor 
(17 hall-platci prints)^ After tliis ojuount of use it should be 
discarde^l, and the second Ixith mo^^wl up into itii place ; the 
amount of work thin has already^ done is too small to affect 
the work it can do in its new rote of fir^t bath, A second bath 
of fresh ht-po La of coum bfougl.t into use. 


Fla^llbuIlK^ with 

Working in tliis way, tlic highesit permanence ai^ured with 
an eisptnclituris of hj'po of littk- more than half trial ncpdecl for 
iust-passable tLEnticm by the single Uatli method. To avoid 
the poiaiibUit}:^ of the tirtagc hoing attackech and* where a 
hnrfiener is used, to shorten waAhing times, the second hath 
should only he acidihed, f*f have its liartlener added, when it 
is moved tip to take the place oi the first hath. 

Test /e?r 

^ hypt>“ba th may be tested for exhaustion in severa] ways, 
of wliicii the dmplest is to add i part of a 4 per ceiih srdutlon 
ol potassium iodide to 10 parts of tlic osed hype bath. If there 
La formed a [permanent yellow precipitate timt will not dissolve 
on shaking, the bath contain^ too much stiver to bo capable 
ot properly fixing ejtlie^r negatives or prints, 

{See Acid Fixing Batd, ilAkOLNijxG Fixing Bath, and 
Kafid Processing ; also Hvro Fluiinatof^^ Sodjuw 
THiosuLmiATF.. and Soleitions, Making Pf.) 

Fin re, A lagged patch, geheraMy cinctiinr Or arcb^shnped. on 
a developed pbte. It is due to rcllectiojis withfit the lens by 
which an out^bfoctis image of a lUikcd light or other brilUaDE 
high-light ia farmed. The resulting patch of log mote 
usiialiy at an c(]ual dL^tance from the centre of the negative, 
but on tluj oppoaiite site^ OJtvn, litnvevcr, li.ite may result 
from a light not actually included in the picture. It may 
take the foim of a secondary image of the Light itself, or may 
be a n image of the diaphrtigtn or pnrt of t lie lens mount Wit h 
a coated |ena ilnte is unlikely to make its appearance 

ejEcept under the most difikuit coitditions. 

Mare not due to the design of the lens rnay sometimes anset 
from refiectioiiB at the edge? of tho mpunt or of the dianhragtii 
If these have worn bright. 

Set nbo Examination 0 / I^5i5r^ under Lews. 

Flashbulbs A gloss bulb containing aluminium foil or 
Wirt in an atmosphere of oxygen, and equipped with a fine 
fusible wire ui contact with the aJuminjum. When an eleettie 
current Iratn a ^ttei>^ is sent through the fine win? it (xromes 
wlilie hot and fires tiie inibmrnabtc maUirinL The fiashbulb 
15 now Widely used on account of its constancy, convenicjice, 
and absence of tdl flame, smoke or noise. For further details. 
5« FIASIIOL'N. 

Flashbulbs, r^xposumi wlih. With an open flaflb 
using a simple ssynebroniicr or opemitg the slmttcr by hand 


FJashed Opal Flasligun 

just beloru firing tht bulb, all ilic light tmitted by the bulb is 
used anti the dumbon ol the flash itself actertnines the time of 
exposure, ft reinains in this ca^e to adjust the stop to suit 
tile fJifitance of ibe fla*h from tlic subject and the speed of the 
him in use. 

When using a dashgun p-) in conjunctiem with a f-iirli^ 
tiigh shnttcr-specd> only part of the flash is used^ and the 
stop required depends on the shutter-specsl in use. It is 
always larger than is needed for an open " flash* 

The following table shows the stop needed for (o) an of^llnary 
small bulb and (frl a special long-dash *" bulb used for ayti- 
chronisLng with tbcal-planc shnttcTs. The stops are correct 
lor a paiidhromatic film of daylight speed *7*' Sch. or a 
** chrome ** tj'pc fiTin ol Sch. 


Shutter- 


Bulb. 

Speed. 

bit. 

9 It. 

12 ft. 

l&ft. 

24 ft. 

X 


Open ” 

jua 

//I I 

Sii 


/i4 

lOO 

(d) 

ijioo 

/MI 

m 

//5-6 

/.''4 

/,ii.8 

70 


11^00 


/'5.e 

//4 

f lA 

/> 

30 


" Open 

fi^S 

//III 

/M3J 

m 

fM 

150 



r .7 

//5 

//3.5 

//**3 

/.'1.7 


(6} 

1/500 

/4-S 


/'2'2 

/,i.7 

— 



j/iooo 

/i2 

/M.a 

Ji ^‘5 

— 

— 

19 


The figures in the column headed " X " arc guide-numbeix j 
by dividing the$e by tbo distance (Ln feet) between object and 
flash the $top to be used is given directly. 

For Aims of speed ^0^ Sch., use one stop smaller throughout, 
or multiply the guide-number by t.4. 

For Alms ot speed 24* Sch., use one stop larger throughout 
or divide the guide-ntimbei by 1.4. 

Flashed Opal.—Glass Uic boily of wliich is clear, but of 
which one Surface lias opal (poccelain-llkc) characteristics. 
Ciic<;J am a di^user in enLsji^cre and for similar work* True 
opal glass f' pot opal "j, which Is of parceiaiii-lilce clraructer 
throughout rtfl whole mass, absorbs srery ninth mure light 
than dashed opal. 

Flashgun. A device by which tlie shutter of a camera is 
released so that it opens and cldsi^ again within the ver^^ 
brief period during which the light from a flash-bulb lasts^ (l^e 
Fjlashbulu.) a sharp di^Rcdon should be drawn between 
the flash-gun and the simpler so-called synchronisers " which 
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open tit ^diiiUtr, nt " Bulb or n Uow speed, 

before the flush bcfrliis, and allow it to nemaJn opeu till the 
is over. With these tie duration of ttio exposure is tiiat 
of tlic £ash [usually about 1/301! sec. or more), whereas with 
the llashgun proper the aluiter can be set at its highest speed 
with the assuranci? that the shutter will not open until Use 
Qasii hits been bnmijig long enough to reach its maxjmum 
intensity, mi<l wil] be closed again before it bits begun to 
die awoy appreciably. The subject is thus iUtiminated by the 
lull i-iowcr of the Hash dahog the whole of the time the shutter 
is opecL 

The average hash-bulb reaches its lUAximuin Lnteusity some 
ao miilisccoudg. after the circuit firing it is closed, and the 
average duration of the useful period of the Hash, counted 
from the mstunt when it roachf^ half its maximum brightness 
until the instant when^ after passing the majclmum^ it falls 
ag^ to tlic same value, is sense 15 nsOiisccouds. It is into 
this period that rise total time during whicti the shutter U open 
must be fittcrl. 

With a between-lens shutter set for any osposure less than 
E5 mllliseccinds (ef^ualg i.^tis sec. approx.) this is not very 
difficult, provided (but successive bulls taie the same time to 
reach maxi mum intensity. Matters are less easy when using 
a foc^nl-planc shutter, as this does not expose the W'hok of the 
plate or filiji at the same instant. Even though no part of 
the him receives more than 5 or 10 milliseconds of exposure, tlic 
total isite, frtiin the commencement of the exposure at one 
cn<3 of the film to its conclusion at the other, may considerably 
exceed ilit- userfui dunition of the flash. This is made k[u:^wii 
in the negative by a vajiatiou of density in the directiDD of 
movement of llie shutter. It can be avoided by nslng fairly 
high ahuttcT-fpeeds [from 5 milliseconds dowawanJsJ and is 
lessened by using as high a Spring-tensioii as possible. 

Fotabplanc shutters can be well synchronised with the 
Hash qn so^all camenm, in w^bich the blind has not far to travel. 
With large cameras (e.g., 9 K 17 cms.) the total time of ex¬ 
posure, even with tl^c shutter set to sec., may be 30 to 

^o milliseconds, making synchrOnisatioD extremely difScult. 
A special lOfig-bnmlng bulb, with n useful duration of ovei: 
so millL^ouds, w used to solve the problem. 

Extcmaily, a sjwcd-gun takes the form of a box or casing 
that can be attached to the camera to make the ivhqle a single 
unit. A holder, with retlector, lo take the flash-bulb ia in- 
corporaled, A sing3<^ trigger the bulb and releases the 
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shutter* so t\mt Uie actual taking of a photograph is no more 
difhcolt tlian it; would be in full fictoliglil. 

Internally, the flash-gan coatams a battery for JlfLng the 
bulb, and meanfs for completing the elec trical ciTciiit for thi^ 
arid releasing the shutter in the right oidet and at a pre¬ 
determined tijaie-lnterval that acciirately allows for the 
time-lag in the responses of both bulb and shatter, Suitable 
adjustitiunts arc provided for adjusting this time-intei^'al 
to 6iiiL various shutters and fiash-bulba ol different types. 

The light from a fhjush-bulb is far more intense than it appears, 
for at short range it is practically equivalent to ilic fall sun¬ 
light of a sumniCT noon. To provide continuous lighting 
tqaivaletit to the peak intensity of ft moderately largo flash¬ 
bulb, using ordinary loo-watt lamps as used for normal roorn 
lighting, would require nearly 3,000 latnpa, coDsuming more 
eiccrtric energy in an hour than the aven^o household uses 
in a whi^oycar. The flashbulb provides this tremendous volume 
oi light for a time just long enough to allow the e^pcBure to 
be made^ and allows photographs to be taken of objects at 
dist=atce55 up to 10 feet from the flash with exposures of 
see. at about//4^3. 

With the llglit of this high intensity available whenever 
desired* the scope of photography, and particularly of high¬ 
speed piiotngraphy^ Is enormously extended Pictures may be 
successfully m^c indoors^ or ftt night, of practically any sub¬ 
ject, moving or srilh Dances, w'eddinj^, theatrical perform^ 
ances (usually taken at a dress-rehearsal) and very^ many othei 
subjects of ft topical or semitopical type are photographed 
daily by the Pressman with the ftid of his flashgun. 

The siinplest method of lighting the subject 
is to use a single bulb in the l^older of the dushgun itself, Ab 
thi«3 is necessarily attached to the camera, tlic Lighting tends 
to be flat. By means of an extension wire, the bulb can be Tired 
from a point away from the camera, but this tends to giv<? 
extremely heavy shadows unless tlsere is a light-oolonined wail 
or other reflecting surface near the object. It is therefore, 
often found best to use ft second bulb^ flred at the same time 
as the flret, to illuminate these shadows. 

Di&iaHcp between flash and subject Is a vitally important 
Inctor in dererininiiig the exposare required. If man thsec, 
is Correct ftL/;4 5 w-hen at a distance of 8 feet (roiu the subject, 
ft atop of //9 would be ncedcfl at 4 feet. At 20 feet the dia¬ 
phragm ne^ed for tlic same shurtur-xpeed would be //i 
(Lftw of IsvKRSK Quarks, y.t'r), 
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Pkatogr&pky. —The teclinique oi lHumiJia- 
ting by a ilash the foregroutul of a pictniv made in daylight, 
or even direct fi-nnlight, has recently been developed to a con- 
sideiable extent in America, It i& really based on the pio- 
fessional cLnematognipher'i use of powerful arc-lights as 
anjEiharies when out of dociis, a technique that Las been 

widely used loi- a number of years. 

In using the daylight flash, it must not be forgotten that tht 
illuniination foils oS very rapidly as the distance of the object 
from the cameia increases^ and the Sash ceases to be of much 
value when the main subject U more than some ±o feet from 
the camera- ^ymchrCHSuulight technique is chieHy of use in 
connection with figure subjects^ where it gives a welMit figure 
against a nmeb less well-lit background. (See also AuTzinctAL 
Lioht, and Flash lights) 

For fuller inforttkation, refer to Pkoi^flitsk tn Pra£iic^, by 
Geoffrey Gilbert. 

Plashttghr- —^neml terra for llJu ruination provided by 
the rapid combustian of flaahpowder or of the contents 
cii a flashbulb (g.v.). Applied also to the ligfit |rroduced by 
the very rapid dlficharge of a condensrr through a bulb con¬ 
taining a g^. (See Speudlamp). 

Flnahpowder.^A pow^dcr burning rhpidly and giving a 
brilliant 3igbt during conilm&tiou. Us^ ns an Jnatan- 
taneons " source of ardlicial light. Che technique of use being 
that of the ' open fiash'/ where this shutter ii liist opened, the 
flasli is next fired, nnd finally the siinttcr is closed again. The 
duration of the exposure la equal lo the dumtfon of the flash. 

A fiasli^powdcr is a mixture of raagne^ium (or alumirJuni] 
with another substance that provides the oxygen necessary 
for corabustioo. The mixture is exploinve, aud requires 
handling with oonuideruhle care, though it is not in the least 
dangerous if intelligent precautions are taken. It ia usually 
fired by means of a fiash-lamp, in which tlte powder is held 
on a metal tray aud ignited by a fiparkp an electric currenl, 
or by a fuse Of guncotton^ gunpowder, or touch-paper. 

In the ” blow-through " Limp plaiu magncsittin powder L« 
blown through the Home of a spin t lamp by pneumatic means. 
The light Is orilliaut, and may be prolonged as desired, but it 
can hcJ^y be colled a Hash, This type of lamp is suLtabKc 
for takiiq^ ill-Ut Interiors and other statiouary subjeebr^ and 
the fact tl^t magnesium powder, itnmixed with any othej 
chemical, is perfectly safe to handle Is a point in its favour 
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FLuflJipowder Fluorescent Llghtlnj^ 

Vsi d/ fl^h pcwdtr in pisa of puft magmsivm sfi a 
ihrougk iamp witi infi$iiibfy Id dn s^icsi&n, 

Quanlifi^ d/ jfcrjA p<mdfr or mngtie-num Ttquirt ^.—TJje 
foliowing tahlfi has been calculated from %urca given in tbe 
** lUoni Manual.” The quantities apply for a stop of //5'6 or 
and a fiini of speed abotit aS* SdL (the average chiome *' 
him). They me correct ipr a fairly light room with walla not 
too far from the subject, and the proporticinal amount in- 
ctnases with distance to allow for the probable recession of 
rejecting surfaces. In the open, quantities should be at least 
doubled, ^^lien udng pure magnesium (not a mixed powder) 
about lialf the quantities given will be reqiiired+ Ribbon may 
be calculated by length t of the ordinary ribbon, in. wide, 
5 ins, weigh about i gr., or ao cms. weigh about ^ of & gram. 

The output of light given by a dash powder is approximately 
lOOnPOolumcu-seconds per grain of magnesium. 

Distance of Subject from Amount of Flash-powder 
Flash, required. 


Feet. 

■ Metres. 

Grains, 

Crams. 

6 

i^S 

l 

O'06 

& 

i'S 

li 

01 

10 

3 

ii 

0^16 

13i 

3S 

4 

0-2S 

15 

r 5 

, a 

i 

* 7 i 

5-3 

s 

0-6 

30 

a 

13 


25 

T 3 

! 20 

1-3 

30 

9 

1 3® 

1 10 

40 

12 

1 53 

3-5 

50 

*5 

go 

fro 


For fuller Jnstmetion on Hashfighl w^ork, etc., see Flash¬ 
light for the Amateur Photographer/* by J. J* Curtis (K.P. 
l&ndbook No. 4). {See nlso MaOfiESloM knd Silhovette,) 

Ftatness. A want of vigour and contrast in the negative 
and resulting prints, due to extreme under^ or over^^itpoaure, 
to under-devdopmeat^ or to fog. (See DEVELOPidEST and 
Sensttometev.) 

Fluorescence^ See Hadioor4FI7¥^ 

Fluorescent Lighbug.—The recentlydntrixlneed fluoteacL-nt 
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lamps are attractive to photograplie^rs on account of their 
hij^h lomiticius cfticicticy—tliat is, because they i^vc 
light per unit of electric^ power coDstiittcd than do any other 
of comparable life. I'heir output of light is about J5 
lumenE per watt, or over double that of an ordinafy half-w^att 

lampr 

ThL-Ac lanip^ take tlie form of long tubes with mercury.' 
%'apour at low pressure, and tlio ultra-violet light produced 
by tbc eleottical discharge through this is converted into 
visible light by the fluorescent properties of the cou] pounds 
with, which tlie tnsidi: of the tube is coated. When alight 
these lamps give an even glow throughout their lengthy and 
owing to their large surface the intrinsic brilliance is \ow, so 
that dazzle is avoided. 

Thc$e chatactexi^dica make fluorescent tubes ideal for 
general lighting in portraiture, copying, r^nd similar w^ork, 
b|at Lhcy^ are Icsw desirable ivhcre directed light La required, 
and of course canoot be used in a spotlight. 

A point requinug special uttcntLon is ^at the light from 
those lamps rises and falls in lime with the altematioits of the 
electric cutrent supply. When using a diaphragm shutter 
this if? of no importaocc^ but it may leatl to bands of unev-eu 
density on a negative oeposed with a focal-plane shutter. 

A further point that should be most carefully noted is that 
some at least of the fluorescent compounds ussed are exceed¬ 
ingly pouumoufi, If they are liberated by breakage of a latup 
the room should be vacated for some hours, and the hand 
protected by a tini cloth while picking up Lhe pieces later. 
Wet teadcaves should be used wbeu sweeping up dust and 
small piece#. 

Fluorogropby. —^I'crm applied to tlie phoLogmphVj usually 
with a miuiaturc camera, of a fluorescent screen on ivhich 
cast, by X-ray$, a shadow image of some object placed between 
ttse source of X-rays and the screen, PreUmirmr>' examina¬ 
tions, lor tuberculosis aiKl other lung troubles, of lax^gy bodiei^ 
of w^orkpeople have been carried out m this way. 

Fdc^ Length p Fucu&i Equivalent Focal Length h The 
focal length, or equivalent fctcal Jen^rth, of a lens is deflned a^i 
the distance from the node of eniLssitiji {sicc Lkns), to the 
position at which the lens forms a sharp image of a distant 
object. The iicalc of the image is proportional to the focal 
length : if out lens has a focal length iwjce that of another, 
tile sizes of the images of a distant object will also be in the 
ratio of two to one in hnuar dimensions. 
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Ffical LcQj^lJi 

or priiiLipal focus, of a leiis \s a point tin the axis 
13.1 which the linage of a distant point, also on the axis of the 
Sena, la formed. The term " focus ” is, however, often used as 
a sliortoT synonym for " focal length," tspeciaJly when 
speaking of a " sbort-focos " or long-focus " lens. 

Finding Focai LrHglh.—Thc focal length of roost modem 
tenses is eograv^ upon them, but the engraved figure is 
usually only nomlual. and may lie in error by Eve or more 
per cent. If an exact figure is re<^uired. the must direct pro^ 
cedare is to locate the node of emission, and then n^easure the 
distance between it and the imago of an object at Infinity. 

Fqj- tills, set up the lens, with its axis horiiontal, on a 
support so mounted that it can rotate about a vertical pivot, 
aiTB-tlging that the lens can bt moved axially kj that any part 
of it can be brought abo%'o ihc pivot. By trial and error, 
fmd a paction of the km ^uch that the sharji image of a dhitant 
obji'ct does not move wlien the lens is turnotl slightly from 
Side to side on the pivot. The node of emission of the lens is 
then exactly over the pivots and the horizontnl dialance from 
this to the sharp image oi a distant object is eqnal to the true 
focal leneth. 

Secujuf Mfthcd.—Fit the lens to a long-cxtcnaian camera, 
(ocus a distant object, ftnd mark the camera extenSiOhi. Hien 
focus sharply on a near object (preferably a ruler) and note, by 
holding A ^i-cond ruler a^inat the screeti, the exact scale of 
the image, hiotc also the extension of the camera beyond the 
infinity jiQStlion already found. 1/ the linear scale of toe 
image is i/ifth of tliat of the object, and the extra extension 
is X, the true focal length of the lens is w-rv The most accutate 
faults are obtained focusmg Use ruler at a little less than 
life size. 

Third Mitk&d.—U the camera will not focus near objects, 
and has no focusing screen, aet up the camera at 7 to 10 feet 
from an abject ol m<^ured Icogth, focus it shari^ly t^hd photo^ 
graph it. Measnre the exact distance of toe object frem the 
leni. On the negative, carefullv measure the length of the 
image. If the length of the object is w times that of its image, 
and the distance brtweeo lens and object is D, then : 

If focusing has been done by moving the Lens bodily away 
from the EUn, the focal length is equaJ: to D + 0^ 

If focusing haa been done by a rotating front cell, or by 
attaching a supplementary' Icna, the focal length, when 
focused on infinity, is to 
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Fociil Leai^th 

'riiifi m^thcni is nut strictly uccumte unless 1) is mcastwd 
fjtjni the ijcwie of the Ions; ■with tckpliotci Icnsi^, 

however* the crritr wiU be negligibly small il the measurement 
Is maiJe from the iris diaphragm. 

With a telephoto lens^ photagraph the teat object ot two 
known distances D| and Dj from any arbitrary point on the 
lena^ ami rind tile scales of reducticm, h j and Xj, ol the resailtin^ 
imii^es. The ^ue focal Icti^h is then {Dj— 

This applies irrespective of the meUiod of focuiiing used, 
Crub^U MfiJiod. —This again requires a camera with a 
focusing aemrn, on which must be made two marks, well 
apart^ and equidistant from the centre. Measure the distance 
between them and calJ It jr. Lay the camera* focos^ for 
^n(i^it 5 ^ on a sheet of ^per, and swing the camera till the image 
of some easijy-idenlilied dl&taat object is exactly on uflc ol the 
marks. Rule a line aa (see figure) along one edge of the 
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baseboard. Then swing the camera to bring the image d 
the same object On the second mark^ and rule a second line 
tfb, along the same edge of the baseboard. Then put the 
camera aside,, and extend nn and fch till they meet at C. Then 
(a) measure C with a prutraetor; the focal length of the lens 
equals ur -5- 3 tan (JC}* 

Or (b) bisect the angle C to givu the line Q. and at right 
angles to this draiv de, of lengtJi equal to .t, ao placed that its 
coda are on the lints sa and hh, us sbowti, ThenC/ is equal 
to tlie local lengtli of the Jens, 

Dtpth e/ J^ocus and Cett^ugait P^od are d^ussed under their 
respective headings. 




Focal - P JiLne Sbu tt«ra Focuaiftft 

Focal-PJanfl StiuKerB. Sw Shutter* also Moving 

Objects, 

Focal Plane, The. Tbc plaoe in which the image formed 
by the lens is sharp- 

Fodcticter. An instrument, mvculctl by M. Claadet. f(jr 
determining the chemical focus the focus lor blue 

liglit) of a fton-achiDnuaUc lens. It is described uudcr Focus- 

rvG SCALK iq.Vr)r 

PocuBp Point on the optical asns to which a iccis eonverges 
light parallel to that axia. See also Focal I.ekotk- 

Fficui, Depth of. See DfiFTii or Focus, 

Focus Lng. The operatiDn of so setting the camera or leas 
as to ensure nliarpness in the image of those parts of the 
subject required to be sharply rendeied. 

Methods Qf Facuiing.—^bt oldest method of focusdngp which 
by many is still considered the mo^ satisfactoty* is by adjust¬ 
ing the distance between lens and sensitive surface. A tuethod 
now very common is that of fruut-ccU focusing.^' in which 
the Separation between the baclr of the lens and the sensitive 
surface is left dxed^ and the focal length, of the lens is shortened 
by Screwing out the front glass {or comblDatianJ, ^ The 
mechaiucal simplicity o^ered by this scheme is b^vUy in its 
favour* For close-up subjects with, fixed-extension cameras* 
focusing is done by the addition of ** magnifiers " or positive 
Fiupplementary lenses, which again Ehorten suitably the focal 
length of the lens. (See SuprLEi(tE,vrAii.v Lhkbes4 

Rack fliffi/ Pinion Focusing .—Where the lens-panel is earned 
on an inner baseboard tEiat can be moved rdadvcly to tVic 
main baseboard to which the carrier for the plate or film is 
attachedp as in most double-extension cameras, it is usual to 
provide a rack and pinion for controlling the ino\’emctlt^of the 
inner baseboard. The Iront of many reflex taroeras is ahso 
carried on mckSp and is mo^'Ctl in and out for fociisiDig by 
pinions turned by the focusing knob. Though rather coarse, 
this type of focusing allows a w^de range of movement to be 
covert aatlslactorily. 

L«'iPf Focusing, —Is sotnetimes applied to single-extension 
tamexas in which the lens-panel m a whole moves forward for 
focusing r ^ considerable move meet of the lever usually 
ccTOsponds to a compamtiwly Btnall movement of the 
lens-front. 
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Focusing by Hfiicaf Mount [Foeusing —In manv 

fixcd^JxtensicJEi camema, DoUbJy focal (Pres) cameras 

and those mlniatum cameras w!itch follow them in funda¬ 
mental deingn, the lens is in a screw mount, by turning whirb 
it can be moved bodily fom^ard by a sufficient amaiiDt for 
jfocu:^ng ordinary subjects, (Dis^ce not leas than 3 ft in 
some models, 5 or even 7 ft. in others), Since the scale h 
oti the IcnS'inciunt itself, ty'pe of focusing necessitates an 
accurate adjustment of the distance from letl^panel to sensitive 
Surface. With the ordinary focusing mount Use leni turns ns 
It moves forward ^ in n rcclitimur /oousing uim/nf it does not. 
The hitter, though leas oiten seen, is preferable when n 
gruduated filler or n lens^hood uf non-circular form is 

in T^, or when tlie shutter has to move forward with the lens. 

Front-cell FbsJiajwg.—This method, described above, is 
now ufled in the majority of ihc fixed-extension sclf-erectinR 
cameras, which at present are the most popular type. In 
certain of the more expeziaivc of these iustyuments a focusing 
mountH usually of the rectilinear typo, moves both l^rns and 
shutter forward. 

Ensuring Sharff Except for special purposes, the 

Camera wbicli relied 00 visual focusing on a screen at the 
back of the camera is now defunct. Reflex cameras are 
vbually focused, using an image thrown, tria a mirror^ on to a 
screen at the top oI tiie camera. In a sifiglc-kns reflex, the 
lem used is that which wrlll take the pUrtune; in a twindens 
reHex, a second Itas matched to the takLug lens is used. Most 
cameras rdy on scalfi fosuiing (see Focusing Scai.eJ in which 
the lens Ls adjusted by setting a poiiitcr to a hguru indicating 
the distance of the principal object. Tins distance Jti.iy be 
cfltimaied, or it may be measured by a foot-rule or by optical 
means fsee Range Fjndkr). The term fangc-fimicr /ocusivg 
is^^ually applied only to those cases where the cameni h±^ 
a " coupled range finder, so built that adjusting ii to agiv^n 
dlstiuico ainiultaneously focuses the Jens on that distance. 
The term aiifonuzfik /ocu^ing is occasionaJly u*sed to describe 
cameras so equipped. fSee Focusing Bcaub, Rangu Finder 
Reft-ex Cami^ra, Depth oe Focus. Hvperfocal Distance 
Fixed Focus, Diaphragus, etc.) 

Focusing CLoiti. A piece of black or red material, about a 
yard squaie, placed over the head and ahouMtirs of the photo- 
grapher and the back of tlie camera tp exclude extraneous 


FocuaLd^ Glass Scale 

tight vfhirJi ejciimining the image on the focusing aciuen of a 
stand caiuetTLw 

Pocufittig GlasAp Focii»er, or Focusing Ma^ni^orp A 
small magaiiytng eye-piece, used to obtaio psicroscopic sharp¬ 
ness of focus tipon tho ground-glass. Fitted as standard in 
the hood of all small redex cameras. 

Focusing Mounts Mount In VfhkU tlio lens is moved 
bodily forward by a strew thread for focusing. (See Focusing, 
Focusing Scale.) 

Pocnaing SciUe. In all methods oi fccuEing a forward 
movement oj some part of the lens or camera is involved. 
A pointer on either fixisd Or moving member indicates^ on a 
seal* attached to the other, the distance on which the leas is 
focused at its various positioni^. A scale may be marked in 
fEtrtp yards^ or metres, tlie latter being used on caiticnii made 
for the Continental market. Most cameras for die English 
market are scaled In feeb 

Generally the distances marked on the scale are arbitrarily 
selected. A logical Scale can be constructed by marking 
£rst Inlinit)^, next ttie hyperfocal distance, then integral 
submudtiples (half, third, quarter, filth, etc.), of the latter. 
(Sec Depth of Focus for the advantage of this system,) 

The Arcurif^y —IE the Jens (or the him) is dis¬ 

placed by a distance B fretm the paint of true focus, an image 
tlmt iUmuld \x a point will blur out into a circte of confusion 
(f.e.) of diameter f, tlic relationship between the two being 
approxiEnatciy A = . where n b the /-nrnnbtT of the stop 

in use. If c is allowed to rise to a value of about one-twelve- 
hundredth of tlie focal length of the Jen-H, the image will be 
just noticeably uusliarp,. so tliat it is safe to say that the 
absolute maximum of error in lens-to-filni clistaitcc ttmt can 
be permitted Is »/-r 1200, where/ is the focal length of tli« lens. 
Thus witJi an / .'i -5 lyn-s of focal length ins., the scale rctiujre4i 
lo be set and read with an ac:ciirac:>- of practically one- 
hundredth oi an inch if sharp pictures are to be rehed upon. 
With the 2-inch /'J lena not nnccimmon on miniatures, an 
error of about one thrcc-hundredtli of an inch will be sidncitatit 
to destroy sharpness. 

With rack aiwl pinion focusing, in which the actual move¬ 
ment of the lens, uumagnified* has to be followed on the scale, 
con-Siderabln dUbculty is found in marking or reading tlse 
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Focu&iiig ScaJe 

ifcLisi* with Kutlicient clcuicrnc^ With le\er focD^n^ the 
po»itian ^mErwhi^i eased, and where a focu^in;^ niomit or 
tront-ccU focusing is used the pefipbcniJ rnovetuent is usujihUy 
large compam] with tlie fgrward mD\^ment. Using a mcKunE 
which focuses to 5 ft. with a rotation of jacp”^ a forward move¬ 
ment of a huncEredih of an inch is indicated by a movement of 
10 “, carrespunding on a mount of i-iu. rai^us to a acale- 
movement of nearly n quarter of an inch. Tliis type of seAJc 
can therefore rc^dJJy be adjusted with all the accuracy ficcded. 
even with ultm-fast lenses. It is ea-Hy to »cc why the rotaii.' 
ti^-pc of scale Is airnost universally used. 

Marking out d Scats. 

The following formula will enable a focusing scale to be 
coiaatructed for any fens the focal lengtli of w'likh is known. 

If / ** focal length of lens. 

ti ^ distance of object focused upon, 
d wm distance^ from the Inf.^’ Setting, that the lens must 
move forward to focus on u, then 



Units must bo the same for all three quantities. 

EjrampU.^How far must a 3-111. Lens be moved forward 
from ** Inf." to focus on ^o ft. } 

Henj /=*3 ins... M =30 x tz -^240 ins. 

Therefore ^ ^ “0"0^8 in- 

This hgure is for actual lens-^tnovemcut; if it is in a focusing 
moant so constructed that one inch of movement of the pointer 
ro tmd the sc^e comespoiidB to a tenth of an inch forward paovc- 
ment of the leas, it is evident that the position of the pointer 
when focused on 30 ft. will be 0-3S in. from the " Inf." mark. 
By carrying out the above simple calcidatioa for a series of 
distances a complete focusing scale can be comtructed. 

Note, heavever, that the formula pru-supposes an 
knowledge of the focal length of the leust. Ertgmvcd figiiies 
are often merely nominal, and not to be relied upon lor con¬ 
structing a scale^ Either the focal length must be accurately 
deterimned (see Focal Ensdin) OfT else the scule maist tw 
co^tmeted, as show-n below', from the experimental deter^ 
mtnaticin cif two foe using-points. 

Fitting in a .S'mI#.—W here ii camera alcead y has a scale, but 
the distances marked are too widely spaced, or do not include 
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certain distanttfs {t-g,, the h>^rf«al distance)^ for which a 
spcciiic mark b requited, U is easeost to caktliate the new 
(listancei irwu tl^ose alreaclv marked. The same procedure 
tan be used to construct a complete *talc if the focusing 
liettijigs for two distances* convcinciitly i nfin ity and one near 
distance, are first found by careful escperimt^itl, 

I'rom the formiilti above it is evident that the product 
,/(ji |*s iHame (ft>r any one lens) for all focasing difttances, 

and tl is also dear that a small orrnr in the value of / viill lead 
to only a negligible error in the product. Suppose that tbe 
infinity pf>iiit and the setting for 3 ft. urc known. The dirtanoe 
lie twee a them (d) may be uTL^aSured in inches or milUmetres 
along or rountl the scale, or, in the mote nstiai case of a rotitTy 
s€:aie^ in degrees of rotation. If in turning the mount of a 
5-inch lens from Inf/‘ to 5 ft., it rotates threueh i&o\ then 
(»-/) — (60-3) = 57 ins., and d[w-/)= iSo X 57 = 10,260. 
To find the setting, in degrees from tlie Infinity point, for any 
otlier distance, swbtntct the focal length from the distance^in 
question {In inches) and divide tlic result into 10,260. For 
20 ft., therefore, the Setting would be 10,260“ (2.^0-3) = 45 5 
degrees ; for 3 ft., it w'oulcl be 10,260-=- (36^3)=31®^ degreea. 

It will be otwerved that in tiiis procedure the relntion.ship 
l>etween rotation oI the mount and Its forward rnovement 
does not enter. This is desirable, as the relntionAJiip is not 
usuni I y easy to measure with luiy accuracy. 

For' further details, refer to '' l^-scding a SPniature 
(.-imu/fur PhMogTaph^r, October 14 th and 21 at, 

The above procedure applies when focusing b done by 
moving the w^bole lcn.N forwaitl; with fitmt-ceH Ibcnslng efu, in 
place of d^M—/), is constant, or nearly so. 

F0cu£ing Scal^ far Ctme-ups .—The calculation of the 
distances actually focused upon at various jiettiiigs of the 
scale when using a «npplcmeatary lens wiU be found under 
SunrLiLHKXTAEr Lnssts. 

CkfcAing a Focuiing Jrctftf.—This is best done by photo- 
graphiTig an object at a kuowu distance and including al^ a 
serii^ of objects at other known diatanoca. It is couvenient 
to use a series of cards, each bearing A- number, and placed 
step-fashiDu one behind the other iso that each ia at a cliSerent 
distance from the lens. The scale is set to the precise measured 
distance of the middle card and a photograph is taken at the 
hiU spertuft: of the kna. If the middle card is the sharpest 
on the developed negative, the scak is correct; U not, the 
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Screen 

flifitance of the card shown sharpest Indicates tJifi dbtance 
apMJTi which the lens w-afi actoaUy A series of such 

tests at different disLanees can be used^ if desired, to mark 
out a new and correct scaJe, (Sec also Focl?si?!g, and other 
relerencea under that Lead.) 

Focusing Screen* A ground-^bss tipoii which the image 
formed by the lens can be seen. The best glass to esc for this 
puTpost is obscured patent plate, obtained hy grinding patent 
plate with very Rnc emtiry. To malEe a screen of ground-glass 
rather coarse emery powder {that sold as too) sliould be 
made into a p,vsce with water^ and LghtJy rubbed over a piece 
of glaiS, using a small painter's muller, or any Other con¬ 
venient flat surface for grinding, till the surface b%ins to show 
signs of abrasion* when the coarse emery should be completely 
washed off, and the finest " flourcnnery obtamable used till 
the is obscured enough. Two pieces of glass can be 

ground at the same time by fi sting a small eork, or any thing 
that will serve as a handle, on to one piece of glass with a 
piece of cobbler's wax or pitch, and using the one to grind 
the other. Should the focusing screen be accidentally broken, 
a piece of plain glass daubed over with putty, or coated with 
a paste of Lour and waler* or at a pinch a piece of tissue or 
tracing paper, may be used. 

- 4 i(is to Focifitng ,—Oihtig the screen renders the grain of 
the glass much less obtrusive. Or a better expedient still 
for use with a focusing maguiLer is a microscope cover glass 
cemented to the ground surface of the screen with a drop of 
Canada bah^m; a cross should be marked in pendl 

on the ground surface bciare doing thk, or elsi\ through the 
ready iiccommodation of the eye, this plan will prove a hind¬ 
rance rattier than a help. Hoth the cross and image should 
be in focirs together. The easiest way of detcnriiniog when 
thk has been achieved is to move the oyc from side to side, 
or up and down ; if focusing is accurate, image and cros^ 
will remain in the saiue relative positions. If the ctos^ appears 
to move over the image in the same direction as the eye, the 
caminriL-cxtension is too sJiiirt: if the movement is in the 
opposite direction, it is too great. This method oI focusing is 
otily pniclicable if tlic enmicra is rigidly held on some support- 

Fog i& the term applied to a deposit of silver not forming 
part of the true image. It can appear as an even dcjKisit 
over the whole of a negative or print, or as a streak or patch. 
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it is in pfacticaiJy cvcr>^ oisc due to exposing the ntg^iljve or 
piificf to an unsafe dark-room light, to leakage in the cameta^ 
or to some other incidental and lanintetitional source light. 

The eemmonest cause d( l<xg in niodfim practicje is a camera 
tliart through some accident or defect is no longer HgUt-tight. 
U the light enters the camera at a point remote from the 
Idtn, fc^ is generally evenly distributed over the entire picture- 
area. Where the leak is near the him, fog may be expected 
io appear as a streak or patch covering only part of the 
negative. In this case it is usually easy to trnrce the leak by 
feturning the film to the camera. The edge of the patch, 
usually its most Lu tense p^trt, will indicate the point at which 
light entered- Note that the edge of the film (outside the 
pkture-area) will only be aliected if the light-leak is bthind 
the frame that delimits the piclureS- 

A film evenly fogged^ e<lgc« all, indicates in almost 
every case that it has been exposed to white light, or an 
nn.safc lightr In the dark-room (see Dark-Rgow i SxFl>-LiGiiT). 
It so exposed oidy when portly developed, the image already 
developed up may actually be printi-'d on the film itself^ and 
on further developTnciit the resulting |>ositive may swamp the 
original neg^itiv**. so that the finished film shows a posibvc 
image. 

On prints, fog can also arise through uamg an unsafe light, 
and may appear (usually as a gmy mottling most apparent 
towards the isdges]. If the pikper is very stale or has been 

badly stored. . i 

Apart from these errora or accidents in manipulation, log 
cao occur (mm some other canses. If an underniHtposed pl4te 
or film is developed lor a prolonged period m the endeavour 
to- coax out an imago, /ug, due to the reduction by 

the developer of tanexposctl silver bronnde^ may occur. 
Although this could be prevented by adding potassium 
bromide to the developer, tins addition tends to alow the 
plate, and SO to defeat the purpose of the prolonged develop¬ 
ment ^ in such a case it is best to develop only till the first 
signs of fog appear, and then fix the negative. 

Chemical fog is accentnated through using a wrongiv- 
devised formula, containing too much sulphite or alkali, 
prep^ng it from impute materials—especially impure pyro- 
gallol^—or through development at too high a temperature. 
Choice oi developing agent also ha^ an appreciable effect, 
amidol and tnetol being much less indiued to give rise to It 
than either hydroquinone or pyrogoHol- 
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/Jfritf/ —This variety of fog arises hvhen the ilevrloper 

bi imduly c>xpcp3ecl ty iiir. ajti'd may become troubleaome io the 
see-saw ievelopineDt of tiLiiu. or in develaping films on a drnni, 
for in either case the film* wet mth developer, is freely ex^ 
posed to air. Hydroquinone is more liable to give aerial 
fog than otiier devdopLng agents, and devrlotJcrs containinv 
it are avoided when usidg the methods of development 
just mentioned. Two parts of either of the dcsensitiring: 
dyes pinacT^'ptuI green or phenosaframne per tnUIioi) parts ot 
developing solution will eflectively check aerial fog* but in 
practice it is simpler to choose a developing ^ontj imeh a-v 
paraminophenol, which does not give rise tp fog of thi^ 
character. 

£>fcArtnc Fog . — This is recognisable by the fact the it is 
coloured, and has not the same colour by reflected light that 
it has by transmitter! light. The colour is a manifestation of 
fineness ol grain, and the fog is foTmed by depositioTi oE 
silver from a developing solution containing much sulphite or 
other solvent of silver halides. Dichroic fog often bi‘ 
wiped off the wet film ; after drying, tt can usually be removed 
by a brjel rinse in a permanganate bath followed by bisulphite 
trimtincnt and thoraugb washing. 

Fog of all types, iiicluding a dichroic fog that does not 
\ieEd to the treatment mentioned abo\^e, is best removed by 
treatment with Farmer's reducer {see Kkouction). 

Fag-Ler4?U See Thf Charmrirnstic CurV€, under Sei^SI- 
TOMttTnV. 


Fogged Material^ To Recover « Plates or films which 
have been accidentally fogged by espooure to light may be 
recovered hy Immersing in the following aolution:— 


Chromic acid, 

Polassium bromide 
Water to . . . 

or in 

Potassium bichromate . 

Hydrochloric add 
Water . 

Allow the plated bo soak for 5 minutes, then wash thoroughliv 
and dry. Conduct the opemtions in the dark-rooui. Spoilt 
plates rebtored in this manner need from five to ten times the 
normal exposure. Tlie s^ime treatenent can be applied to 
fogget! or stale brotnide paper. (But see ahw BkOiirDE Pafer. J 
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P«ot Candle FreawnCrMesa 

Foot Candl*.—liluaunation on a surface placed at a 
of one foot from a stardard candle. One ftmt- 
candJc i» equal to lo S lux. or lo^S candle-mclies. 
LtTMEX, Lux, STAMPAHO CAXDLE, CA?iDLt- POWER, Atso 
Illsctrie;: Ltght). 


Fornuldchyile. or Formic Aldehyde. Sec Fohmalth. 

Fttrmftlln. The liquid sold under this uAme \s a soltitiou in 

water of fortnaUleliyde, the gaseoua aldehyde of formic acid ; 
this aldehyde having the oompositioti of H.CHO. and 
commercial solutioii usually contains 40 ^ cent. The 
solntioaof formaldehyde has such tendency to hardw g<datine 
and make it insolnble that a film, whether on or on 

paper, can be made to resist the action of even boilmg water 
by a fioaldng for j nsinutes in a mixtiuo of I part of the eom- 
mercial formalin vrith f»m 3 to 11 parts of water U ^ 
however, that so strong a solution need be used, i part 
to 10 or *5 of water being sufficient for the prevention of 
friUinB if 10 to fi minutes is allowiNl, If negatives 
are soaked lor to minute in Uie w^kei formalin Mlutioo as 
Kiveo above, after the final washing, the film may be surfMC- 
dried with blotting paper, aud ^ea completely dried in h fevr 
minutes before a fire, kl^epi^g U in movement wmie drying, 
A lantern slide Bimilarly treated may be exhibited nt once in 
the lantern witho Ot fear of the film melting. One dis^vantag v 
of using formalin is that subsequent intensification or re- 
dnetiou becomes verj’ difficult, 

Formalin is chiefly used for haidcning prints preparatory to 
slazinK fo p 1 ' il hardening is omitted they are very liable to 
stick to tUo glass. Being a po werful antiseptic, it 1* also some¬ 
times added to momitiiig pastes to prevent them from gouig 
Bonr. 

S« also Scratch PHooF- 

FormtilBB, Chemical. See EquivanEncB, CueMicai.; also 
Weiohts as'o MeasoRfis. 


F.PJt. Sec Film Back AoAHrER. 

Frentb ChnUc. See CiiAUc, FsEifcd. 
Fresson Process. See AnTlCirE’fl PRoia-sS. 
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FiiltJng 

FriJIliig. By this is racant the Rehidne Icavio^ the plate? 
or filni in folds or wrinkles. It usually begins at tJie edges, and 
occtira chiefly when fising, bat often during development or 
washing. It occurs more frequently with plates than with 
fitma j and is generally started by the warmth of the fingers 
ns they hold the plate by its edges. It can also be dtie to 
aliasing too forniblc a stream of water to impinge upon the 
edge ol a plate, or the use of an exceedingly strong or vtary 
alkaline developer, or by diffeiing temperatures and densities 
between the developing, fixing, and washing finids. The use 
of a hardening fixer {qM,} may be relied upon to prevent frilUng, 

Front-Cell FecusLn^. See Focosixo, 

Fuming. The process of subjecting sensitive albumeiiiscd 
|)aper to the vaponr of aoimonta. It was claimed for this that 
it rendered the prints more brilliajit, that the paper printed 
more rapidly* and that it facilitated the tomng. (See Alu UJuK^{- 

ISKO pAfEsa.) 

Fast.—Short length of teadily rusible w^tra inserted in an 
electric circuit, its function being to melt, and so interrupt 
the current, if thu current flowing should accidentally exceed 
some predetermined safe value, 

Fusc-iviio is rated according to tlic inaximum current it 
shouki be used to cany ^: a fuse tnay be 11-^1 in a 

circuit takiJig 5 amperes, hut will melt if the current much 
exceeds this figure. Lamp* and other electrical devices arc 
rated, not by current, but by the power, in ivatta;that they 
consume^ and the ralationsbip between current and povfn 
<Jf?pends on the voltage. The current taken by a lamp (or 
other device) 1* found by dividing the hy the voltage 

of the mains; a 1000-watt fire coarweted to 250-volt mjaiiis 
diaw^ a current of looo-^330 ™ 4-35 amperes. A ^^amp. 
fuse would thus be suitable, ptovHdt?d no other equipment is to 
Iw connected to the same circuit at the tcime time as tlic fire. 

A 3-nmp, on a 240 volt circuit will permit 3 x 320 ^ 
66q watts to be used ; to a circuit so fused it would tw s^ie to 
connect tw'O photoflood bulb« (273 w*atta each, total 550 
w alts} but if three such bulbs were used (total S25 watts) the 
fuse might be expected lo blow. 
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Gall 


Paper 


— G "" 

GaLt. S« Ox-Gall, 

OaLlatc 4jf Iron FmctaSi Sec Ink PHecn-'is, 

OalTEina^riipliy, Pholo-. A general term toi processes in 
wbieb a printing plate or block is produced by electrotypitig 
on a photographic original. (See PiioTO-WEciiASdCAL 
PaocK^^s,) 

A numerical measure of the extent to %vhich a 
negative has been developed, indicating the proportion bomo 
by the contrast ol the negative to that of the subiixt on which 
it was expcHed, (See SensiTOMKThV for a moro detailed 
defiaition. See aJw Gradiknx;} 

Gamma laftnlty, often writlen ia the gamma rea^^ 
by an/ particnhir plate when development is indc&mtely 
prolonged. The value attained depends to some extent on 
the developer used. (See SENaiTOMRiRY.) 

Gaidiaht Poper. Under this name a ^riariety of ^ow 
chloride paper — or a paper coated with a very slow gelatino- 
bromide emulsion, or a chloro-bromide eranleiQo (see Ckloko- 
gRQSiitDB and BftOMioH Papers; also Emulsioj^j— has 
achieved a very popular position among modern printing 
processes. Gaslight papeTs are so called^ becausi? they can 
be inatiipulated ttiroughoiit in ordinary artlhdrd light, witho^ 
the necessity of a dark-room. Being s1oa% they arc intended; 
for [lontact printing only. 

Practicallv every maker of brouude papers makes gaslight 
paper, wMch is supplied in cut in packets. The pMket 
of paper mav be opened and the contents safdy bandied lor 
the purpose "oi placing in the printing frame and developing 
in any not too brighUy lit with artificial bghti provided 

that no direct light is allowed to fall on the paper. 

The paper is^ placed in contact with the negative in the 
printmWniiiie. and the exposure is made while holding th& 
printing frame at a distance of fi to ii ms, from this hgnt* 
Length of exposure varies with the density of tbd negative 
and the strength of the light, 
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Pap«r 

As even a aoLaU errar m the distance irmn the light At which 
the printing fninle is held will mskc quite an appreciable 
difierenee to the m- 


Mkfnre required {s« 

Intterse SgUAEES* 

Law df) the dis¬ 
tance must be 
in some way that 
w'ilL enable it to be 
repeated with ac¬ 
curacy. If printing 
is in progress in an 
ord inaryli ving-room 
It not always easy 
to arrange tlii$ ; the 
sketch aho^vs one 
simple method that 
hAS been found 
satisfactory in prac- 
tme- 

The best and most economical means of Ending the correct 
expoaLue Is to cut a aheet of paper into sUps, and by placing a 
piece across a representative part of the negative and exposing 
it in steps, to make trial expMures. For a preUminary test, H 
the photograpber liaa no idea of the exposure likely to be 
requjredr a " doiibling-up aeries of exposures should be given ; 
5, ID, 20 and 40 s<ci^ at ra inches from a 40^watt lamp may be 
tried. This slip should be developed for the full time, fixed and 
nxammed. If nil etepa are too dork, try the same expoauies at 
three times the original distance Irom the light; if aU are too 
pole, halve the distance and make a new strip giving double the 
expoauTL-s (10, 20, 40 and So secSr) Or repkee the ^g-watt 
Lamp by one of too watta, and give the origmal exposures at 
y Itts. from it. 

If one of the Bteps on the test-strip turns out to be of exactly 
the right depth, it is only necessary to give the corresponding 
exposure to A full ah eel. 11, however, one step Is much toci 
light and the next much too dork, as may happen with a veiy' 
vigorous paper, a hmJ test-strip using smaller exposure-steps 
may be needed to fix the exact exposure needed. 

f f the prelinunary test-strip shows too much or loo little 
contrai^t, a fresh test must be made with paper of sof ter or 
more vigorous character. 

For prints after the first, a test-strip is hardly needed if ttie 
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GaflLLghI PApur 

otbcr n^pativcS btliis p^'inted are likC' tbc first Lq ■chartiCltir- 
But in tht cfld paptf ia saved if a test^strip is rcsortt^d to at 
once if there is any ddubt cither fta to the exposure or the 
correct grade of pa^r* 

^^^Ticn prints have to be done (fom vandits nc^anve* nn 
excellent plan is to clasady them accotditig to their density j 
then* by exposing; the thinnest cine fin&t, and going prQgre*isively 
through them to the densest, thi? expoaurc* oan be very easily 

estfnis-lcd. , , j-l 

II the negative to be printed from is denser on one side than 
on the other, the dense side should be brought more ditectly 
opposite the light, or the frame may be placed at an angle 
to it. Further eKpostire ntny be giv^ to dens* patches by 
waving a pocket torch, or even a lighted match, close to 
these particular parm of the negative cither before or alter the 
usual exposure. 


a^hir Lt^hi-Sourf^s. Gaslight paper may be pnntcd by any 
fairly powerful artihcaal light, or by tlie light from burnmg 
magnesium ribbon. The fifard Manuai gives the toUowntg 
relative cxjiosures lor diffccfrfit ligbt-sodrees :— 


^o-watt gash lied bulb . > 5 ^ ^ ^ !^*- 

Incandescent gas ^ ^ secs, at 12 infS. 

Paraffin lamp (Dupies: burner) . 30 at & ins. 

High pressure Spirit Lamp - secs, at ifl iu5. 
Magnesium ribbon ■ - » 1 1 ins, at 30 ins. 


Spfed of Paper. Gaslight papers o! different makes may 
liave ver>“ difierent speeds, and the more contrasty papers are 
in most cases slower than the softer papers of the same make. 
■Mihough speed may vary conaiderably from batch to batch, 
ihe speed-figures under Spe^d of Prists no Papers will give a 
good idea of the relative sensitivity of different papers. 


Devetopment of gaslight papers b rapid, bdug complete In 
about ^5 to 40 secs, at 65* F. with moat biAuda. Ibe makers 
inatnictions should be cottsulted on this point. The developer 
prescribed by the makers should in every case be used, aa 
some gaslight papers are very semitivc to even slight 
tions in the composition or strength of the developer. This ih 
particularly the case with the more vigorous grades. 
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GuUftht Paj>er 


The foUowing developer Ls typixmi, and may be used with 
succc^ with owrt>\ blit not q 1 \^ of the papers on the market. 


McEoI ^ k , . . 

Sodium sulphite Icryst] « 
riydroquijione 
Sodium carbonate (crystj 
pQta^um bromide (lo per cent, 
solution] 

Water to , , ^ ^ 


15 8 ^ 5 . {t- 75 Mmik) 

440 M C50 

60 k. {7 gniB.} 

M {75 i 

40 mills, {4-5 cx.) 

30 0£S. [1*000 c.c,} 


This develDp« kuseps indehnitely in a wdl-corked bottle, 
and U used undiluted* 

The Rmount of bromide detenmnes the colour of the finished 
printk Too much produces finrciiish prints, and insulhdent 
gives a blue-btack virith A tendency to fogged whites. If blue- 
black tones are required, the potassium bromide solution of thv^ 
formula may be replaced by an equal volume of a 2 per cent, 
solutiui], of 0—nitrobcnritnieaiol. The pKijiHvtari’ " developer 
improver! act in n very aimitan way. The addition of B to 16 
parts of ft 4 PIT cent. Bufution of potassium thiocj-anate to each 
thousand porta of dnv^elqper has also been recommended. 

The amount of sulphite should in no case excijed tliftt given 
in the maker's formula for the paper in usCk as excess of this 
constituent tends to cause a yellow stain similar in its nature 
to dichroic iog. 

The exposed paper should be placed face upwards in a clean 
developing dish and the developer flowed ovor it with a 
sweeping motion- The image should flash up very' rapidly k 
and development should be complete in 20 to 30 sees,, with 
normal exposure and at normal temperature. A careful 
watch should be kept for bubbles adhering to the print; 
these should be broken with the tip of the finBcr. If develop¬ 
ment is not completed within 30 secs., unless the developer 
IS OKCeodiogly cold, or dilutedn or additionaJ bromide ha* 
been 11^, it ^y be taken for grafted that the exposure has 
been insufficient. Nothing is gained bv trying to force 
development- It merely conduces to fog'through prolonged 
e3q»snre to the light, or to yellowness from the developer. 

The same developer may be used for sevcml prints in 
Succt^sion, so long as it remains free from disoolomtion. It 
should be return*^ to a measure after the dos'elopment of 
each prinl^ nady lo How the next one. When a number 
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G&sll^tic Paper 

□f prints arc buDg done, a little fresh developer shotild be 
^dded Irom tiinc to time to keep op its bulk and eiier^ry. 

As soon as ftiU detail is out in the prim it should be rinsed 
for a second or two in clean water, and transfcrwl at oneo to 
a stop'batb or an odd hxing bath. {See Acid Fixing Batk j 
also Fixing.) 

The £xLn£ solution should, if possible, not be handled until 
all the clcvelGping is done^ as even the minutest trace of h)'po 
in the developer, or coirtMt with h)-po at any stage previous 
to hxiAgj will cauK stains in the prints. Stainfl may also 
occur if the prints are allowed to rise above the surface of 
the hypo. Of subsequent washing water. (S« Sta[ns .1 

Stains can alfJO be caused by allowing the prints to Ue one 
ov«r the other^ particularly when not thoroughly freed from 
ail traces of developer. If the acid in the fixing bath is not 
exhausted, and if the prints are thomughly but rimed 

prior to immcTsion la it, and then kept well under the surface 
of the fixing bath and constantly on the mov-e, there is very 
httle chance of b^ow^t or yellow stains. 

Other causes of yellowness or brown stains are Too weak 
or exliausted developer, under'exposure and forced develop¬ 
ment, or allowing the air to get at print wfiilc wet with 
developer. 

lFfiri']'i fiy DgvehptmnL 

With many makea of gaslight paper ^ni tones can be 
obtained by increasiiig the exposure and diluting and possibly 
also restraining the dcveloprr. The procedure is Tnuch like 
that usficd with chloro bromide papvra (9 ^p.). 

The metobhydroquinone developer giv^ before, used in 
conjunction with ammonium carbonate, will pmdnce colours 
ranging from sepLa to red chalk* accorcling lo the exposure 
and dilution with wa-ter. 

C^ot fo warm capias. — Exposure : 5 to fi times black, 

Melol-hydroquinone developer (as 

for black) . _ . t OJt. (ys c.c.) 

Ammouium carbonate solutiOTi 

fsec below) P . - . 50 to bo mim. {4 c.c.) 

Water to make . . . b 02s. (loo c-Cr") 

Warm brawti /a reef. — Exposure 6 to S times blAck. 

Developer - - ■ ., 1 o:£, 

Ammonium carbonate solution , i .. (S C-C,) 

Waller to make ... & o». (250 c.c,} 
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GauB 9 Fo£ata 


Rtd i:Aei/A.—ILsqKMurc : 8 to lo Umes^ black. 

Developer . . . . i (20 cx.) 

AmitiorLiuiXi carbonate soLutloit , | ,, (iO cxj 

Water to make * , .20 (400 ex*} 

Red development majr take five tni notes or more. 

CarhottaU S9l%iifvw. 

Amo^ooium bromide . . * 1 oi. (50 gnxaj 

Ammonium carbonate , . i ,, J50 gms,) 

Water to make . , . 1 pint (1,000 c.cO 

The ammonium carbonate must be ol good cpjoiity and in 

dear not white powder. It spoili if left exposed 

the air. (Sec Aiimd^uui CaHuonatje.) 

The Mowing hydroqutnone dcvelofier* sunpLy diluted wiUi 
watcr^ is also fitted to give a surprising mnge of cokmta on 
some bnmds of gaslight paper. The table shcnirs the relati^v 
increase of exposure and dilution ucce^saryp 

The developer Is : — 


Water . . .. . . ag ozs. 

Sodium aulphite (anbydr.) . . 550 grs. 

Hydroqubiono ^ 

Potasdam bTumide . ^ ^ 

Sodium carbonate (aob^'dr.) , 850 
Dissolve in order givea^ 


Tph 

priflt. 

Blue-black 
Green-black 
Olive-green 
Sepia 
Brown 
Red-brown 
VeUow-broiivn 
Blood-red 


EkcK^ra. 


(l.OOO c.c^) 
(62-5 fmSp 
(16 gms.J 
(to groia.) 
(100 ffms.} 

0n« pvt 
ilmjctpef Id \k 
dl^utiod wllfc: 


Normal * 

Normal ^. 

Twice Nonttai . 

Tlirec times normal , 

Four UiuftS normal * 

Sm times nomial 
Eight times normal ^ 

Niue timea uonnai * 

Ten. times nortnal 
Twenty tiinc^ normai 

Gaslight piinta, after development and fixing, are washed 
and dJned m the same tuanuer as brotrilde prinEs, They can 
^en toned in any of the toning baths recommended for 
biomides and, in fact, can be treated in exactlv the lame 
maoder for all ofter-proceascs. 

For Gaslight Lantern Plates, see Xju^Teftst-SmnEi. 

Gauss Points. See Nooai, POi.'<ts, 


Red-orange 
Vdlow 


Unddutod 
5 parts waters 

5 
to 
10 
20 
O 

3 * 

50 
40 


. MO 




Gelatine Cetatl«io-CWoriile Paper 

G«latlne> An animal substance obtained by boiling bones, 
liools, boms, and other aitimal substances. It contains aMut 
15 to ao per cent, of water at ordinary temperatures, and in 
cold water swells op and absorbs from five to ten times its 
weight. Good aaiapks will absorb sufficient water to diMolve 
tliem when tiie temperature is raised above 90 F., the mIu^ 
setting again to a jelly on coolioB- The continued appl^bon 
of heal for some time destroj-s this setting pow-er, a mMifica 
tion called mctfigolatine being formed, belatine will beep 
indefinitely in the dry state, but in the presenra of watCT it 
soon putrefies, turning fimt acid and then alk^me ; 
this stage ammoniacal vapoais are given off. .Uum. aJeohou 
carbolic, salicylic, and boric acids, thymol, fom^lm, and 
the salts of nnc act as antiseptics. Acetic, hydr^lilon^ 
sulphuric, and oicaJic acids dissolve gelatine ewn in tire errid 
—acetic acid verv readily , and forming a useful uquid g ue. 
Carbolic add and'akobol precipitate it from aqueous solutmm 
when they are in caceas. Silver nitrate c*p<»ed to 
in contact witli gelatine produces a rtd colour. The alkaline 
bichromates in solution of gelatine render the latter after 
exposure to light insoluble and incapable of absorbing water, 
tluB action being the basis of the carbon and newly every 
photo-mecbanical printing process, Fortnalm «ndcm it m- 
soluble. Chrome alum and tannin render it insoluble, Wt 
capable of absorbing water. Ordinary alum 
point, but doea not tender it completely insoluble. 

There is a cliapter on ^latine in Tftr Theory 0/ the Photo- 
graphic Proctii, by C, E. K. Mees. 

Oelatlne Emulsions. See Emiti^ioK, 

Gciarifio-Cbteride Paper, A paper for contact pnltti^ 
bv davlight. during which proc«s a visible or " pnntcd-out 
image is formed. Usually known as P.ai'., m abbrev^boa 
printing-Dut paper.'* First made by J. B. Oheroetter of 
Munich, and pot on the market in 

Works Company (now Ilford, Ltd.) in iBpi, P.O.P. mpi^y 
superseded the albumen process that had previously bcM 
almost universal, but it has now in its tom bwn largely Sup* 
piantBfi hy development papers. It is still available, however, 
and though but litBc used in Euglaud finds a cert^ populanty 
among professional photographers in conntnm where there m a 
greater abundant of dayfight. In the form ol selFtoning; pa^r 
it was until tecenUy stiff used by amotcum in this 
country, but is now no longer made. 
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G^latlDc-Sugar Prinrtp^ Procesa 

Priwfiiig^ —P,D,P. rt!<jnire5 iiegativ«a that, by lUodirtn 
stB^ndards, are fairly conir^ty, hut sowe makes q\ paper art 
harder than otlse?^. With some pafk!r$ more contrasty results 
arc said to be obtEkinable Ity printtni^ under green glass. In 
any case^ the stranger the hght used for printing the flatter 
will be the contrasts in the print. 

The paper la placed in the Iraine by we-ak daylight^ and the 
film side of the negative, preferably varmsbed to avoid all 
chance of silver stains, is of course placed next to tisn paper. 
One or two thickness of blotting paper mtry be placeil over 
the paper before fastening the hinged back of the ftamc. 

^ket ft window-sill or other open space which has an 
uninterrupted vjcw of the sky ; plftce the printieg-frame 
yiere jmd leave it for a short time. Tlien withdraw it into 
a subdued light, and unfastening one of the sprinp, turn back 
half the hack and ejtamine the paper. The eKamlnatioti 
should not be too prolonged, nor should it take piftco in any 
but a dull light, or tl^e paper may be fogged a little^ 

The exact depth to which printing must be carrietl depends 
to some extent tipon tlio toning-bath to be used, hut as ft 
rule it should be ooutinued till the whites of the picture are 
well coloured and the shadowy begin to block up. 

The print Is then finished as described UELder Torino 
and fixed in a plain (non-add) Axing bath. 


Geifttlne-lSultar Printing Prueesa. A printing process 
similar to gum-bichromate (^,v.J in wliich a mixture of gclfttiue 
and sugar replace t he gu m. In other respect*? the two processe?i 
arc closely alike. Summarised wotking instructions are as 
iollow'S, 

A tiib-siEed paper is to be preferred, but papers can be 
sized at home Vk'ith chrome alum and gelatine as used for 
making single-transfer paper lor the carbrm process. The 
!tizc ahoulij be rubbt^l well into the back of the paper. To 
coat, ^Oiik 5'^ guis, (150 gr^J of gelatine tU| soft, then add an 
^ual weight of lump sugar and water to make loo c.c. fio oz ] 
pi^lve by gentle heat (t lo-iED'F.h then cool to So"F.. and 
hold at this temperature during coating. 

A camebhair mop is used to apifly the solution, which should 
^ used plentifully and worked into the paper till it troths. 
I hen remove exreas gelatine with a pad of dean butter- 
muslin. using a light polishing action. After drydng for about 
half on hour, a second coat is applied. This usually suffices, 
but ft third 'jt cveu a fourth coat may be gi-^-en. 
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Glui^s 


When fully dry, the colciiJr {ordirtary artist's water-colour) 

IS applied,. Squetre two of tlinee inchfa of colour out of the 
tube, and slightly thin with water till quite liquid, but atk 
solutely o|Mjque when spread on wMle paper. Spread over the 
j^elatiue-coated paper with the camel-hair niop^ and remove the 
surplus with a badgtr-hatr brush, continuing to bmah until 
the coalitiR is even and surlace-dni% ^ 

The paper will keep indefiuiU-ly in this state, but whe ii 
jfcnsitiEcd must be used witliin t^venty^our hour$, lo 
sensitize, immerse for one minute in i per cent, ^solution o 
ammoiiiunt liichromatc. anti <lr>' In the dark. 

The paper is about twice as fast as P.O,P.* and rcquim a 
Rood strong negative—irmch moire contmsty than is needed for 
gum printing. Ex^wse to daylight, in the shade* under a 
negative ; an netinometet* and some pnrIiTniuafy pxperimcntSp 
will be needed to establish correct exposure. 

Next Lmmerse the print, face down. In warm water^ ta^ng 
care that the hack of tlm paper does not rise al^ve the f 
qr dark marks will appear later. After ten minutes, place t e 
print on a sheet of glass or wood supporled on an easel, ^u 
develop by spraying with hot water. A hairdresser s spraying 
bottle provides a useful Hpray- When sufheientiy dev elope , 
the print may be left to dry. 

Sm also Gy w Biciikomate* 

Gfivaluxe or Gevnlu** Velour*. A bromide paper. oj 
Gcv!i«rt manutactwri!, having a. surface apparently consisti^ ol 
fine liairlike fibres, giving an effect like the pile oi velvet. Tfim 
surface is so completely non-refiecting that the blacks of a 
Gevaitixe print are far richer and deeper than those <in any 
ordinary paper, tSee LominositV.) The same makcre also 
oiler one or two other printing papers with o sntiiiar' velours 
Surface. 

Ghost. See Lens: also Flake. 

Glass s Early fipedmens a small tablet in the Brit^h 
Mnseiam about H45 h.C., of Egyptian make, and a goblet 
Jound Id Nineveh, of about ?<«> b.c. Glass as old as 55 *" 
has bceci found in Egypt and it came Iront Syria, which, lOf 
many thousands of years, tintil 1400 A-o,, was the centre o 
the glassmakiiig industry. Blown bottles and vesteU were 
in common use in the ird century b.c., and the Syrians then 
developed window, or crown, glass. 
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t GJo5S 

Robert Lu(^ Cb^ce introduced the manufacture of sheet 
ginsa into LngUmd m 1832, while Brittsli ilint g|»i9 Imd become 
world-famous for its brilliancy table-ware. The Indiutry 
liM been ititrodiiceil into En^tanU during Queen Hh^beth's. 
reip, when th^ Frencb gliMiTLikera. known foi: their re%taiiii 
irid^ndtiice, cnimignitetl under persdeution. Very thin 
plate gljiss can rio^v be mantifactureti. with the mult that 
photp^phic liltcrs. uHuaJly con^^tiog of tintCHi gelatine 
^ndwiehed between two optically fi.it dbwa of plate i*las®. 

MJ^^nuJactered accurately on a Inige scale. Owing to 
the ch^cuUns of eicairfcly ttisitehing coloured glas^. it ts 
better to ^ve gtUttine sandwich filters for cheaper fillera. 
Coloured glides are made by adding met^tlic osidcs: blue 
“PP" **‘'*“- manganMc, copper. 

^ r+ ^muEn. green from chromiiufii^, □IckcJ jind copper, 

and yellow by the addition of carbon and cadmium, 
Mloa^ a™ " flashed," i,e.. they are of colourless glass 

b^ a thiu iaver of CDlourad gLm* welded to it. Rowci.-ur. 
the colouring of glasses is begiiming to become a science, 

ramtum of adicatw. and the raw 
^tenals are chosen from sand, red lead, potash, soda aali. 

Xfi'rmJi'.' '“I'. ““ 

and''*P ^ Smethwick 

Md eiitic^ t^Tges Bontempa, in 1848, to join him. the 
BrtUsh optical glass industry was briuly established Don- 

«owo-' and • ^eoss flm’v for 
telescope, and soft crown and " light flint" Elnsses for 

SS Wl^i ™ dmJoping farthe^J^r 

c ■ I l^ndon Icrts tn^tnufjieturera to 

the lenaca'^f Hntish, anti to supply oiost of 

the ]en£c3 for mtcroscopcs rTLanafa^ture^d in Bterlin 'inrl for the 
retirements of ’bimous Continentai apticiM.s 
Then, in iS6<l. Carl ^iss wj t * , 

Sd™s”"jir"a,^*j:s^'‘>'- "”■* p.‘'%'bui. cobSS 
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Gla«Bp Fhata^rnphs on 

Bto%, hail insUllcd ttic then latest j^rinding and poli 4 lii£^ 
maj'hinffjH fjEectT^ anneaHng plant, and niecliami^^ stirring 
mAdtin^. Thc^ output of Britiali bariurn and zme ctown 
i^laaus, in new, gas-fired fymaces, r^jitehed se^ural tans per 
month. A«na 3 photography, from 19^6 onwards, created a 
wider demand, and glasses were iDann^ctured to suit the 
Icns-combinatioiis reciuited. The partial teplacement of 
silica by boron oxide increased the TefTactlv*e index ivithaut 
nlJQwing the disp^ion to go above 50, and Uie ou landing 
Huecess was a- glass of rcIracLivc trulex i ‘&l 4 and dispersion 
making modem cinematograpli lenses possible. 

To-dny hulk productiona of norniaJ types of opt™ 
ans made bv first slrmdv heatiing the pots to then 

adding the frit, or materials, topping to ai-oid shrinkage. 
After 30 limifs, when the bulk is fairly free of bubbles^ the 
temperature is lowered to i.ooq*C. and tdie stirring machi^ 
connected. The pots ato then pillowed to cool ver%" slowly 
for seven da^'s. The pot. containing up to 3,000 lbs ol glass, 
is broken aviiay, and the maas of glass broken into lumps and 
iuBpectetl for flaws. 

The lumps are greeted and piassed into a kiln, where they 
are softened- Discs ate pressetl out of them, which, after 
treatment in a gss-fircd funrnne, are cooled -ve^ slowly in an 
annealing ItUr, in order to climiruvte internal stTains and stresses. 
The hlanka arc then dispatcher! to the leira makers, who cut 
and grind aecortlLiig to their own designs. 

The electric heating of batches in platinum pots, which 
avoids the danger of impurities from clay pol 5 , la being 
developed on a larger scale now that suriaU batches have 
shown a high degree of homogeneity', ^ The British industry, 
which lias, in Scotland Ihl own aiipplie& of special is 

developing new glasses for transmission of spoeffte portions of 
the visible and invisible portions of the spectrum* a 5 well as 
for every optical purpose. 

GlusSt Burnt-In photogmpha on. All the methods indi- 
(2ated under tha Heading E-ftasiiiL aN-Q Ceuamic- F^iotocraphs 
are available with glass as a basis. The glass laid on an 
evert bed of powdered plaster of PanSji then fifed in the muffle^ 

Glass, Eicklng 00. In the physical laboratory it m often 
desirable to etch scales oa glass, and a photograph, whether 
of a line sublect or a half-tone, has a special value when etched 
on glass aa fading, in the ordinAfy'^ sense of the terru, is out 
of «ie Question. True, the photograph is extremely faint ^ 
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Silvering C4»zJng Print! 

but the ilfitail# ate weU defined, and by fiSLiig the hoUow$ 
with pgment any amDimt of vigour may be lealisefL The 
following method i 4 extremely UNeful. as the positive trsed may 
be u transparency of a line subject or a transparency trom a 
half-tone negatiye produced in combination with a lino screen 
as in block-makingL The following seirsitivc ground or resist Is 
evenly spread on the glass:—Albumen, lao grams ^ am¬ 
monia. 4 c.c. j liuid Indian ink, Sqx.; ammonium bichromati^, 
2 gumis: water, 1 z c+c. %Vlien dry, exposure is under a 
transparency [iine or ^reen)* and dcvelopnient is in cold water, 
the development being continued, with rinsings until the 
portions to be etched are bare. After the cKsist k quite dry, 
the subject is bordered with wa^, and the following etching 
Ouid is used 1 Soditim duorldn, 10 grams ; alcohol^ 60 c.c.: 
water* iSo c,c. ; gEadal acetic acid, 4 c.c, (See aliio Hvai.o- 
GKAPJIV.) 

GIub^t Silvering. (See MiRROft, Silver rsrc.) 


GlnaSi Soluble K Basic alkaline silicates dissolve in water, 
and sold as soJubEe glass. Used in prepariiig substrata 
for collot^'pe and iii other cases where it is desirablle that 
a gelatine film Bhould adhere vesry' firmly to a glass plate. 

Glauber^a Salt. Popular name for Sodiuu SuLl-HArE (f.v.). 

ClBYing Prints^ Prints with a gelatine surface may be 
given a high glare by squeegeeing on to prepared glass ferro 
in^ plates, or a chrominm-plated gijuing sheet The latter 
ont) need careful cleaning and pejishing for use If elaia 
w used It should be fairly stout and free from any surface 
blemishes. Patent plate is very suitable. The surfa^ should 
be cleaned in hot water, with the addition of a little washing 
^a, and after rinsing in dean water, may be poliBhed with a 
duster and a rnixture of iq per cent, ammonia and methylated 

thofOMKhly dean and flrf. one 
side shodd haw dusted over it n little Freiicb chalk, wbieh 
^ nib^-d lightly over the gkus and then dusted off- 
There are other preparatiooB which may by employed, arid 
anything of a di^htly greasy nature prevents the print from 
B^cnng, a sdutEon of spermaceti was appUed with extreme 
tbinne^ being »mctime9 fecomnicnded. with a 

^ has also b«n suggested, 

wlLtions " are ofl«ed by several makers. 

not alwaiis prints with formalin or aluin. though 

not always absolutely necessary, i* an excellent precautionary 


CLniidg Prints 

measure DgaiEi-^t sltcking. U fommlLn is liiirtieiiiii|; may 
be done immedLitely beforer laying them down on the glasses. 
It iA net by any means Be«ssar>* to spend much time in 
washing out the'forniaJinH for as the prints the formalin 
formahn as purchased being a solulian of form- 
aldehvcle (a gas) m water. 

The best way to lay the print on to tho glass is to place the 
glass in the watew in which the prints are isoaking, Qoating a 
print face downwards ow the glas^t. If the hngers are under 
the glass the print may be held in ptjsttion by the thumb wh^c 
the two together are lifted oat of the water. In this way, 
air-belLs between print and glass are avoided. The glass, 
with print adhering, is placed upon a flat, emooth aurface— 
such a^ a hrm tabic, A pad of newspapers makc^ a good base 
when placed on a level table top- 

A sheet of smooth white blotting paper ia then laid over the 
wet print or prints, a sheet of plain slant paper over that, and 
a flat iiqiieegee is firmly and steadily passed over the p^t 
and glass, pressing out the moUlure from centre to margins. 
Before itaiidiiig up to dry examine the print f Arowgft the 
and note if surface is perfectly dear and free from small air- 
bells. If these are present the squeegee should be applied 
again. 

The drying of the prints after they are laid down on the 
sheets of glass must not be unduly hurried. If the prints hav'c 
been hardened it is safe to use a slight degree of heat ■ that 
is, the glasses may be set in front of a fire at a disto-Tice of 
5 to '6 ft., but beyond this it is not wise to go. One ellt^t 
ol too rapid drying ii tlsat the print dries round the edges, 
which then peel off the glafiics, tlie centra ^ being still damp, 
adhering. Then, aa the print drici inwards, it peels off a 
bit at a tiitien and when tlic print comes entirely aw'ay it 
shows a kind of oyiturshcll mark. To avoid, this and nlJ other 
troubles that may be met with m glaring, the foUowing method 
of preparing the glaring surface has been recoimncndcd 
(Callier, t^^4] and is claimed to be infallible. 

Coat a piece of thoroughly cleaned glass with a warm 2 per 
cent, solution of gelatine, drain, and drjr in a vertical positiem, 
protecting it carefudy from dust. UTien completely dry, coat 
the gelatine with :— 

Amyl acetate, to maJtc , no ok, (i,oqo o.c.) 

Pyroxylin - * - - 3^5 (45 B™®-) 

Oil of Vaseline , . . 174 mins (3 c.c-) 

:h7 


Glynriiia Cold dilodde 

I>i- 3 id off fyiccess, jytaiiiin:g it for future use, and leave to 

dry. The glass should be ffat during drying, and to avoid 
faUiug du»t should be covered by another sheet of glass. As 
ELinyl acetate is not very volatUc, diy'iog will take soute time, 

iVidts ate squeegeed weC on to the collodion surface in tiie 
usual way, and generalLy fall off of thenisdves when dry. 
The prepared glass may ho re-used indefnitely as Long as the 
coUodion retains its polt^, Ko further treatment of any kind 
is required dieting the life of the coating. al^ EnAU ELU no 

PuiNTs, Encaustic PabtSj and htAGiLP.) 

Glycerine (Fr.* ; Ital„ Gticmna : Lat, G/ji*- 

cifinum ; Ger., Gfycfrin), CjlT*( 01 J)|. A peculiar, sweet, 
viscid liquid^ obtaLned from oils aud fats as a bye-pr^uct in 
saponiheatEon. SpecEffc gravity^ i-26o_ It is extremely 
hygroscopic^ and its non-drying properties are taken advantage 
of in plioiography to prevent the too rapid drying of some 
sutratancesH nnd it has sJso been used as a preservative of pyro. 
It is misdble iti ail proportions with water and alcohol. It 
has also been suggested as a restraiuer in developing, its action 
being probably rather physical in this respect than chemical. 

GlycLn^ Pam-hydrox5T>hcnyl-armnoajcetic add [OHJCjH^ 
^fHCH(COOH ** 167. Synonym : Kodunot. Xlevdoping agent 
of low activity. Colourle^'i crystals, practically insoluble in 
cold water, alcohol, and ether^ but quite readily soluble in 
solutions of sulphites or alkaline carbonates. Hardly o^dised 
at all by air, whence its one'time popularity for stand develops 
rnent (pcc DEvULopasaNT.) At present occasionallv used in 
fine-grain deve^pment (^.p.J.aud in developers for warm tones 
on chlorobromide pa piers. [See Heveijopmukt and CiiuoRO- 
BROnroE Fafer.) 

Gold Chtcrlde (Fr., ChhrttH d'w Jtal., Clorurc d'ato ; 
Ger.. Goifkklt^rid, Ckhrgf?tdi. Synonyms : Auric Chloride, 
Trichloride or J^robioride of Gold. AuCl, -p 303. A yellowish- 
brown ^Crystalline mass, made by dissolving gold in. 
ng^a. Usually commerciBl chloride is obtainaT by solution 
as above and the evapomtion of tlie acid liquid, in which 
case bright yellow crystals of AuQjHCl arc obtaiued, from 
which it will be seen that one equivalent of hydrochloric acid 
Is combined with it. Used in the toning of print-out papers 
of varioufl types, for which purpose the double neutral salts 
of gold and potassium, soditun or cakiutn. are preferable. 
{See XoNiKd.) 
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Gold OUorJiifl 


Qmdienl 


Gold FotiiflAlwn Ciildrlde (Fr.* Chloruri double d'‘or ei d£ 
potASie : ItaJLp CiOruro doppio d'oro £ di polji^iiQ; Ger. , 
ChiorgoJdAalium). Synonym; FotassijadilQnde of gold. 
AiiCL|KCI ^HiO, Tliu ustMJil method of making this is to 
dissolve I part of pure goJd in as small a quantity of o^un 
regia as possible, by the aid of ht^at Emporato gently, and 
then add 20 parts of distilled water, in which 0^51 part of 
potassium bicarbonate has been dissolved. Carbon dioxide is 
givTii dH, and the resuJtiag solution should be evaporated to 
drymoss. 

Gold SodJiLm Chloride (Ff., ChloritTe dOi*bh d'or ft de 
$aude ; Itai, Ciorura doppio d oro e di £cdio ; Ger.^ Cklor- 
goldnafrium). Synonym : Sodio-chloiidc of gold. AuQ|NaCI 
H-zHjO. This is tike usual tiommercial salt, and occurs as 
yellowish-bro\ra needles, which are very deliquescent, aoluble 
in alcohol and wnter. The following table shows the equiva¬ 
lent quantities of the various salts us^ in photography ^— 


&lld. 

Gold 

ChtM*. 

Gold 

PotUAJuIS Chkocidt. 

GqU 

Sodltrai Cliloddt. 

X 

I 54^0 

2-I04S 

2-0229 

&64S3 

1 

1-3645 


0 47JI 


I 

0-9611 

*’ 4^>43 

0-7625 

1-0405 

1 


Gold ThiOftuLphata (Fr., HypOiulfile donbk d'^r ri de 
sodium ; ItaJ.^ Ipolsolfiio d'oro £ di sodio : Cor.* A^o/r^t-rfiNTUf'^- 
thiosuifai, Unttrst^hwtfiig^aures G^ldoxydulnatron). Synonyms : 
Hyposulphite of Gold. Sel d'or+ Fordos and delis^ saJt. 
NaiSjOB, AuiS,Oj, This skit ^vas originaU]r suggested 

for toning daguerreotypes, and later for albumcmsed papeCp 
and more recently still for geiatiiio-chloiide paper. It may 
be foimcd by gmduaJl}’' adding a neutral 2 per cent, solution 
of gold ctiloilile to a IS per cent, solution of To obtain 

It in crystals, mix the solution formed above with alcohoh 
when the salt vAU crystallise out in Hue white needles. 

Grade Of Ountrust, See Contrast GgAOE. 

Gradicate In seufiitometiy (q.u.) applied to the indina¬ 
tion pr slope of the characteristic curve. Over the straight- 
line portion, that gradient is equal to gamma, and at any 
point on the curve, the gradient indicates the contrast at thai 
point. 
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Gradient Gvm-Bichxamate Pro-c*sfr 

Gradient Speeds* KUtrl speeds detLi^nnined by liiidiiii;^ tin? 
tjxposure needed to arrive at a point oti the tew of the 
cliiiraeteriKtiL: cur^'e wher* the gradient some definite fr^lction 
of either (a} j^atnma or the average gradJent over a 
predetermined range. The standaj^j normaJly token is that 
t he gradient at the point in question i^hall be thri^o-tenths 
of the average gradient over a log espoaurc interval beginning 
nt the paint, of f {Sec StswsiToiipTnY.) 

GraduateK AitemaUve term for measure 

Gfaduaced Screen. See FiItTKr. 


Grain. The ba.sk unit of u-eight in all three British sj^tems 
nf ^Tcigkta [Avoirdupois. Apothecaries, and Troy) and aliO in 
the Antcrican syatem. An idea of its magnitude may be had 
from the fact that a drop of water uyualls" inveighs tietw'een one 
and tiYo grainii, (See Weights asid Measures J 

Grdin, In Ntefttlvci}, A negative h said to be "giainy'' 
when an ettlaigement fium it shows the atrnctnn* of tlie 
jma^e. Cr^n Is usuatly most evident hi the lighter hoJf- 
tones, wlucJi may exhibit a mottled structure iti ptnee of ft 
smooth even tone, (Sec Fixk-Ghaix DevEtoi'AiEVT.) 

Gram or Gramme. Th* fijrraer spelling is virtually inter¬ 
national, the latter specifically Fienrh. In KiicJi-ih. ‘ gram " 
tt now mniT usual than ■ gramme," The gram is the unit of 
weight in the metne system. Wkights and MUAst/RidS. 


Gmuod-Gliiss. See Focirsixc Scheek, 

Gum Arabic (Fr,, Cpjhhw dTabiquo ; f ta|., Gomtuit atabiCA : 
t^r,, GHr«m> arable,tm. Arabiseht Cutrtmi). A cnmiur exuda- 
tion rrom the stems of various species of acacia. It is of 
p«obiir b^d mto. odourlfiM, insoluble in aJcohol and ether, 
J is used as ft 

Wrhlt t process, gum- 

h.. “‘ii adhesiveness is 

u^rea^ by addirion of aluminium ^iiilplmte. lea so by 

d^niposed at a temperature of 300", 
Md is convened into dextrine by the action of sulphuric 


wST “Z'’'"*"'"'® In its original form, gum- 

^ ^ite>'iii. Mr. John 

Pduncy, Mr. rhonus Sutton, and Mr. J. C. Buroett, who 

a'io 



Gum-8fchromate Process 

wchflccd between ifi^d aad tS6i?* and it had a very mnaider- 
ablfi vogue in the early ol tMs century as a result of ite 

revival by M. Bemachy and others. The rnetIwxJ may be 
summarisi^ as follows:—Groimd pigments are mixed with a 
thin mucilage oi gum aiabic and a little soluble bichromate, 
this mixture beiug applied to the paper as a tbin wash, 
dry, the paper is exposed to daylight under a negative, and 
the picture is developed by soalong in water (cold^ warm^ or 
KotJ until the URexpesed portions of the pigmented gum axe 
suiheietiliy w^ashed awny. 

The ehameteristics of tJie bnished print* a$ wcJl as the 
Lrouble involved in making it, ore suil that the process is 
hardly likdy to be used except for fairly large work; It will 
therofons be necessary first to prepare an ealarged negative 
(^.LT.). For case in handlingj tM^ should be on a glass plate 
rather than oa a Mm. 

Paper far Gum-Bkhraamle PWnhMg.—Generally epeaking, 
any paper that would be suitable for water-colour painting 
will giw satisfactory results in gum printing, and the choice 
of surface js of cou^ one for the exordse of Individual taste. 
English cartridge paper works well, but as it is rather heavily 
prints on it tend to hardness, though good and clear 
highlights are obtainable. Whatman's papers give excellent 
results^ and the rougher kinds are well adapted for very biond 
effects. 

Coaiing the following solutions should bo made 

up:— 

A. 

Clear white gum afabic * , . ,4 parts. 

Water * , . . - . . 6 ,p 

Soak till dissolved, and squeeze the mucilage through fine 
miisbn, 

B. 

Fotas^um bichromate . , - . 1 part 

Water 9 parts. 

In a room lighted by artificial light, equal volumes of A and B 
are mixed, and then such moUt water colours are stirred in 
as will give the required tint: but the coloration shoald only 
be such that, when the preparation is laid on paper with a 
broad catficrs-hair brushy as desmbod below, the tint appears 
very faints and far short of that required to form the shadows 
of a print. The Mm should seem very thin and transparent 
when the paper is held up to a window^ and the outline of a 
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Gum-BtchTDftLdttf Pmceu 


finger hdtl tht ntber of tbe paper should be easily trace- 
able. Indian ink or fTEound Lunpbl^k, witb a little cobai t blttc 
to modify the greenish tint, is a suitable pigment. Earth 
colours, like In dian red or the siennas, can ^ used, but a 
much larger £]ijantft}^ is required than when lampblack is the 
base. To coat the p^per it niTist be sponged on bath sides to 
stretch it; after which it is pinned down on a board by one 
cornet* and rapidly brashed over with the senaitivc mixture by 
means of a broad cGmers'halr bnisb. It is best to work in one 
direction, and the coating must be thin—so thin tiiat the 
gummy mixtuie must rather be rubbed over the surface of 
the paper than paintikl tm, and the plgmcnting must be 
adjusted for this kind of coating. Some practice is requited 
in coating the papor thinly and uniformly. A brush laiowiv 
ns a " Bodger-bair Softener ’' is useful here to lightly “ wbisk ' 
over the surface of the coated paper to soften any 
inequalities. 

The best method of drying is to hang the paper up ovef - 
night in a rconi where thej-e bus been a fire during the day^ but 
more rapid drying before a fire is quite allowable. Exposure 
should generally be longer than for a print on P.O.P., and esun 
be judged by the faiot image of the exposed hichromated 
gum which is visible—or should be, if the paper is not too 
heavily pigmented^when the paper is viewed by transtnitted 
light: the details or the shades being just traceable. The 
use of aji actingmeter is often more convenjent, especially for 
those who are Rcciistomtd to ouc. The exposed print is now 
soaked in cold water^ and Lf the colour soon begins to wash 
off the papp- on rocking the dish^ under-exposure is indicated : 
and in tliis case cold water alone may perhnips finish the 
dC’^'Clopment. 

According to the behaviour of the print, warmer and 
warmer water may be used, and to increaso the detergent 
power of the water a sLieam may be poured from a height on 
the surface of the print. When the development is complete, 
the print may be soaked in eui alum bath, after which it is 
rinsed and allowed to dry. 

The Gum .^o/urion.^Thc best gum arable should be used, 
this occurring as nearly round arid almost white nodules: 
these nodules being full of cracks. Such nodules as arc clear 
wd glas$iike shrotild he rejectedp as these pieces are often but 
inspeHectly soluble, giving mtliet' a slimy mass than a true 
somtiDii. Two par^ of gum and 5 parts of water form a 
good standard muciiage. The mu-cilngc should be strained, 
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Cum-BldiroiTiAtft Frocfiam 

sud to each hali-pLnt or 150 c.c. add 20 drops of the pure 
■ rystallisable carbolic acid. 

of Pigm^nii.—Thi^ ia wide* the one limitation 
l>eki^ the exclusion ol those which are aHected by chroniate 
aidts. The (oUowinif list includes all that arc likely to be 
required:—Lampblack, ivory black, burnt umber, Venetian 
red, Pam blue, dark burnt ocbrcp gumboi^c^ Pereira'^ 

g'reen, and CasscL bnown^ 

SiocA Giirh ani Coidnr SffJidiedj/'—These may be pre¬ 
pared by mbbiiis together in a mortar about l part of tlic 
moist water colour, aa sold in collapsible tubes, with 4 pixts of 
the mucilage or gum solution, but as some colours are more 
3ntense than otbers, no abaolute rule can be laid down. 

Mixhig m3td Smsituing ike Coiour ** St^uiiomr '—lo using 
the standard " solutions " of gum and colour to the required 
tintj the old dictum of the a|»thccai^^ '' shake the bottle" 
must not be forgotten. A lOiKLure of 1 p^t of mixed or 
adjusted colour solution and i or i| ol saturated solution of 
LLtnmonium bichromate tends to baldness of the print and a 
rendering of the deep shadoivs ; while the use oi a mixture 
coDtaiaing 1 part of the colour solution and 2 parts o| a 
saturated solutiou of ammonium bichromate tends to greater 
senjajtive.ness. fatness of the picture, and the rendering of the 
fainter gradations, k sheet of paper 13 ins, by 15 Uia. w-il] 
ordinarily require a Little more than ( oz. (about il cx.] of 
the mixture, but this estimate is subject to much vanatioJi, as 
explained bialow* See above for uiatruc Lions aa to coating 
the paper. Dry ns recomiDcnded above. 

Ejcpoiui^t^ for MiiUipk iVfwf/wg.—WTicfi several iaipresaiona 
are to be made on tlie same sheet to build up a picture, the 
question of exposure becomes some what coiupEex. Let it 
be assumed that there are to be three printlng&. Hie first 
may be for the higher lights, and a range including all the 
clarker shades. The paper being ullawed to dry, and having 
been once inorE' coated, the second exposuiu is for middle 
tones and shades, while the third coating and exposure may 
be merely to add tq or intensify the shadows, Either the 
exposures may be about equal and the sensitive Liycr^ made 
of variable thickness, or the laycm of sensitive material may 
he of equal thickne^ and the exposures may be varied 
again, the proportion of bichromate may be vanL*d as indicated 
above. 

In the formet case the first equating should be a thin layer 
of a mixture containing but Lttle pigment and gum, but a 
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ftilJ Uqm of biqtut^mate. This will give a thin Hat image 
The second coating should bavc^ tnorc gtira and pigment with 
less btchrpHiate, whieb, with the Kime exposufe as in tht 
previous case^ will in no wa.y increase the deposit on the higher 
lights. The mutture lor the third coating will be made witij 
still more gum and pigment, but with less bichromate. If the 
vjcpOAure is the same as before, only tlie deeper shadows will 
receive a new dopoait, T|, on the other hand, the system of 
i^aryjrtg the ejrposures and using ^milar coatings be adopted, 
the first exposure must be long So as to cause a deposit as lai 
as the lights of the print, this exposure giving a llattish picture. 
The second exposure luuat be shorter, the deposit then only 
reaching the middle tones, while the third exposure should 
so shore as only to caxise a deposit on the extreme shades. 

Adpisting ikf Frhtt fo Iks Nfgativ^ far Mufiipl^ f 
The coating of pigmented sensitive gum on the sheet of paperr 
should never be so thick or dense ss to make it dilhcult to 
plajcti the negative in exact positian or regiater for the sub¬ 
sequent printings. An excellent method of adjusting the 
nbeet for subsequeot impressions is to hoid the negative and 
sheet together in one hand, until exact eorruspondence is 
effected, and thim to fix the paper in posidon by strips of 
adhesive pkister,^ this latter very slightly warmed. 

When dealing with large prints an excellent method of 
securing register lor several coatings is the use of a drawing- 
boanl instead ol a printing frame. This has the further 
advantage of allowing the whole of the print to be examined 
during exposure. A piece of stout flannel must be attachett 
to the board, arid upon this is laid the guiti-bkhromate paper, 
sensitive aide uppermost. When cutting up the pa^r» a 
margin of about an inch larger than the negative must be 
provided. 

Pin the paper to the board by the four comers, and in the 
centre place the negative. Some ordinary^ pins of a fairly 
stout gauge arc now required* and tw<i of these must be 
driven through the paper into the board, so tliat thev press 
firmly against the glass on all sides. 

\ few' drawing pins can be used to ensure contact if desired. 
ITiia is only neerssa^ if the negative is not a very large one 
If a large glass negative is used, its weight is general I v suihpent 
to keep it in ^Ood contact with the paper. Printing should 
bo conducted with the boansl ns nearly hortzocital as possible. 
A good top light or printing j n the open air is ad visable. When 
it is necessaiy to examine the print, the negati%'e is removed 
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■iltog^ther, and iC th^ pins have been accurately hxed^ it can 
b« replaced in exact re^^cr. 

Gum-BIchruniPte- Aluiii Ppocets, This prcjc&ss, which ii 
due to iVIr, Herbert S, Starnea, and shown by him at the 
Royal PluDtographic Society's Exhibition^ 191 ■Q't ^ another 
variation of the guiti-bLchrotimte method previously described : 

Specially ground pigments and gum Senegal are added to 
the aensitiser solution of sodluni bichromate, aluin, and 
hydrochloric acid)^ The mixture is brushed thinly over raw 
paper (not moie than 1 minim to 4 sq. ins,, or l C-c, to 450 
sq, cms.]- The paper is then dried and exposed under the 
negative. A weak solution of alum and hydrochloric acid is 
poured Over the print. In about to secs, the soluble pigment 
will begin to float ofi the highlights^ and when the lightest 
half-tones are visible, the acid tilum will have acted up^n the 
entire him according to the light action. Tfae soluble pigment 
can then be washed aw-ay, ur kjt, as desired, by dcvelopings 
with water uodcr pressure. 

Gum-Printing on Brotuldes. A method oi making a 
pri.nt in pigment, without using a negative, on a britmide print 
orculargenicnt. This process, due to T. H. Greenall, bears tlie 
same relationship to gum'bichromate that Tarbro doe* to 
carbon. Usually Uie original sdvcr image is left to re-inlorce 
the pigrucuL. 

The bromide print, preferably on matt pflj:ter, should show 
full higldiglit detail w^lthout being veded or over-expt;^^. It 
should be lixed in a hardening fixer (or oOicrwise luirdeiKd) 
and well washed. 

For the coating, mix 1 part sugar and 1 parts vvliite dextrine 
witf] s 3 parbi water and heut till dear. To d parts of this add 
4 parts of 8 per cent, gelatifie solution and 6 parts at 15 per 
cent, gnm ambic mucilage. For a black print, 1 jvirt of 
vegetable black and l parts of ivory black, mixed, are rubbo:! 
into j 25 part^ of the above colloid mixture, the mixing being 
dour with a spntulu tw thin ifexible knife on a sheet of glass. 
Or I pajt of vegetable block alone may be mixed with So to 
no parts of colloid solution. Fur a print that ts to be 
Sulphided, 1 pnrt ivory black to parts colloid, or 4 to ^ parts 
bone browu and 1 piirt ivory black to no parta colloid, will 
be found pleasing. 

Damp the surface of the print just enough to make it lie 
hat. warm the coating mixtuir till it is about ns thm as ofhee 
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^nui, then spread on the surface with a vcr>^ soft flat hog« 
hah brush, sinoathieg with a batlger softenerr jUlaw 30 to 
45 mininii [about 2 i;^.) fora 5 Sc 7^11. pritit. 

Wi^jfrrt dr>% tnceit pciiit for 1 1 to 3 mins, in — 


A. Copper sidphi^te 

Potoss. citrate [neutriij} 
Water . 

fcnicynnide 
Potass, bromide 
Water to 


sogrs. (j -5 gjos.) 
^ grs. (ro gms.) 
ZQozs. (1,000 c.c.f 
40 grs. f 5 gma-l 
30gni. (3-5gms.i 
JO 0X5. ( 1^.000 C-C.J 


These solutions keep fairly wcU, For use^ mbe 1 part A, 
1 |J4irt B* end 2 to 4 partii water. The stronger tlie solutiDi:i 
the heavier and marc general is the deposit oi pigment. If 
too much pigment is persistently deposited, double the timount 
of potassium citrate. Ihe surface ol the print must not he 
touched. 


The print is next treated with Successive changes of tepid 
water, each warmer than the last, storting at 30"" F. This 
washes away the pigment in the lighter parts, leaving it 
attached in the shadow's, so producing the pigment image. 
For local development, allow cold water to drop on to the piiiit 
as it lies under the warm water. 


J.Ai5tly, redevelop the partially-bleached silver image in any 
ordinary' developer, preferably free from brondrfe. w‘ash 
carefully and dry. Redeveloping may be omitted il the print 
Is to be sulphide toned. In this case, fw^t treat for i to 2 mins, 
with 0-2 per cent, caustic s<xto^ rinsc^ and immerse in a per 
hydrocliEoric acid t then wash in nuntcroyip chajigcus. 
This gets rid of Uny ct^per that the print may have retained! 
1 hen bleach and sulphiclc in the ordinary w'ayj (Sec Toning .1 


Gom Elend [Fr , f^^urw ilimi; Gcr., A 

reamous exudation from Cmmrium cmnmuti§^ impKirted fjoni 
the Philippine Islands, and also obtained Itoih Amyrii 
^tsmipra in Central America, It is used in varnishes and 
ettcaiistic paste. It is very soluble in alcoboT insoluble in 
water* and should have somewhat the colour and conaistciice 
of honey, but generally, Iram expoenire to air and Impurities, is 
more yellowish-brown and Itidurated 

Guo-Cumeni. A camera attached to a guu, usually in a 
Bgbter aeropliuiep and operated when the trigger of the gun is 
pulled. These camems were introduced dtiting the war of 
tgi-l-iS for UH? in training fighter pilots. The photographs 
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takcD ID a practice clog-%ht enabled tbc mstrucEijrs ta 
determine whether the oppo$irt|f aircraft waald have been iibot 
down if the guD had been aii^nalJy fired. 

In this early model only still pictures were taken ; modern 
gun cameras use i6-^nun. film nnd make a complete record of 
the whereabouts of tbc oppe^ing aircraft throughout l^e whole 
period during which the trigger of the machinc^guoil or cannon 
is depressed. In real ^hdng it is usually possible to determine 
from the film whether the enemy aircr^ was brought down^ 
or to what oKtent it was damaged. From this point of view 
the cine gutKamera is so i.'aluablQ in wartime that it is now 
fitted as standard to most fighter aircraft ns well as to traimng 
machines. See also An rial PHorocuAPicY^ 

Cuu-Cotton. See PvRONvu^a^ 


H. & D. 


tLalatlon 


— H — 

H* ik D. An abbreviation for Hutttr Drifficltl, the 
narnea of two investigatory in Sensitoinetry. Tin? fotteis 
li, A U, seen oti a box of plates togcUicr with si ntimber— 
thuSp H. & D. ipDoo—inditate& that the speed of the plates 
has been determined to be i.ooa according to the H. ft D. 
s>'^stem of measucenient. The numbers am cotnpaiativL : 
thus, H- ft P. 3on is double the speed of II. ft D. loo, or hair 
the speed of H. ft IX 400. (See also ExpojiURE and Skk- 
BITOWFTftV,) 

Halatiatt. A Spreading of light from a bright part nf the 
image into an adjacent dturlfer part hTs a n^sult of relleetion 
froDi the suiiace of the film or plate (compam iMkAOJA- 
TlOiV), Halation makes itself most obvious when photo¬ 
graphing on an unbacked glass piste an interior ^lew that 
includes a window. Both direct nind scattered light from tlie 
w^indow pass through the sensitive coating uf the plate, and 
is rertected from tlie back surface of the glass. J t thrn strikes 
the back of the emulsion in the neighbourhood of the image of 
the window, so that oa developmcrit this is surfounded by r 
heavy black hulo (white on Uie print) decreasing in antensity 
at increasing distances from the window. The same effect 
can result in wiping out the image of twigs seeu dark against 
a light sky, and tn general tends to obscure the outline at any 
point where there is a sharp contTUst between light and dark, 
especialJy when full exposure is given. 

Halation la present in films as well as plates, though with 
the tliirmer support its effects are less evident. It can be 
checked either by interposing a light-alMorbing hver betwwti 
emulsion and the c^luloid or glacis, or by aboliahitig the 
op^c;^ surface at the back of the support. The Jatter is the 
principle meil in "backing^' plates: they arc coated with 
an opai^uc substance of the same retractive j|ide?c as glass, 
^ere is thus no reflection at the glass-backing surfat*, and 
m the backing the light is Rbsorbed. For kicking to be 
effective, no ait must be trapped betw'een the glass and the 
baking; they must be strictly in optical contact. All 
pEates are obtainable ready-backed, and nmctically all films 
arc protected against halation either by backing or by aii 
mtermediate anti-halo layer immediately below the emubion. 
In 35-nim. films, the base is often tinted grey as a preventive 
of halation. 
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Halsttion, when it occurs, can to some extent be cured by 
local reduction |i7»w-)+ by the process d[ redev'elopment or 
by the eareful use of Buskett'a reducer 
(See also Backed Plates.J 

liaH-Ptuie. Tlic size *i?y 6 l ins. Note that it is not 
the half of a whole-plate lus.) which would be 

^ix 6 i ins. This sire ia hardly ever nse^S, but is sometimes 
referr^ to as " double quarter/' (See Sizes.) 

Bolf-TDoe Blocks» See PnoTo-MKCitANicAL Processes. 

Halide, Haloid^ See Halcx#£KS. 

Hatogeina.^ Generic term for the four cio^y^ related 
elecuents fluotinc, chlorineH bminiiip, and iodine. Salts of 
the coiresponding hydno-adds (hydrochionc. etc.), are often 
kitown as halides, haloid sattsi* or sometltues aa " haloids."' 

Hand Camera. The hand camem may be said to date Icoin 
the introduction of the dry plato^ which hrst freed the photo- 
fftapher from the necessity of taking a coin pie le laboralors'^ 
for the preparing and iievelO]>iug of liiB plates to the site of 
his proposed photography^ The early hand <^uucras, fre^ 
queatly known ai ' detect 3 %'e cameras, ' were In most cases 
either a simple box or a stand cainera more Of Fess crudely 
adapted for use In the hand by the addition □! a focnsing'SCalc 
and a view-hnder to rcplntce the ground-glass screen. From one 
or other of these all subsequent hand canterHs Imve evolved. 
(See Cam LILA,) 

Hand Caiziera Work. The tripod, not so very tong ego 
essential for all but special work, is now so seldom used that 
** hand camera work includes practiizally the whole of oiodcru 
photography. We therefore deal here with a few^ points 
commou to" all w'Ork with a hand- held camera^ but chiefly 
matters that become impartarit when naing a hand camera for 
the Tiipid snapshotting for which it was originally designed. 

CufMcru Shake.—^\ight movetnent of the amiofa during 
exposure is far more ohen responsible for slight loss of sbflrp- 
ness than is geacrBlly realized. The lighter the camera, the 
harder it is to hold it perfectly still, and with cameras w'ctghiug 
no more than a pouutl or so many worker^ cannot be sure of 
perfL-ctly shaxp negatives at uxposure^i longer than i/jooth or 
even 1 /200th second, unless they use some kind of support 
cither for the camcm or for themiielv'esr With heavier 
cameras slower speeds, down to i /stith or even i/35Lh second. 
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may often b* useel ^vitbont seriDua riak of loss of do^nition. 
Miach also depends on ube individual userp and on tbe way be 
holds bis cairtL-ra, but any worker can find whctlicr be, pcrsonaJlyH 
may use some particulai sbntter-ipeed witbout risk of shake by 
maldni; a dozen e^^posurcs at this fipecd on Eome subject rich 
in Hoc detail. Only if afi tutiv^ negatives arc of full and tqn^l 
sharpness is that iipeed safe for him to nso. 

With the usual eye-lcvcrl finder on a small cameni, it is 
probably best to hold the body ol the instrument in such a 
way a* to allow the knuckJes of the thumbs to be pressed 
firmly afsainst some part of the face, so that the camera cannot 
be moved withiout moving the head alao^ 

The shutter release Ehoujd always be dL-presused slowly, 
with a squeeruig action like that used in firing a riJfle. A sharp 
dig at the rclcafie is fatal; it Is only permissible wh^?n a fast- 
moving snbiect has to be caught at prccbely the right moment, 
in which case a very liigh shutter-speed mmt be used, as much 
to guard against conuTa shake os for the saJct- of armting the 
movement of the subject* 

Oa the alowcjT Epeeda of i/iooth of a. f^eco^d or longer, it a 
good plan to hold the breath when releasing the shutter, parti¬ 
cularly when u^ing arehex or other camera that Is used at waist- 
level. Some workers find it helpful to use a wire release, but 
others prefer tlic normal shutter release. The general adoption 
of bodv-release {qAK) of late years ha£ done much to eliminate 
camera-shake. 

Judging £)i£/flnc^r.^One of the greatest dilhcultics iu 
hand camcira work is focusing. Although a tape miuisure 
Or a range-finder can be used to detemiine the distance of 
the object, the undeniable fact remains that if the judgment 
is sumciently culti vated to enable the photographer to estimate 
dis^nces nearly enough by eye, he can work much more 
quickly than if he had to rely on measurements Even a 
coupled timgo^finder* the quickm of all mechanical methods 
of determining distance^ comuTnes moments that may be 
precious. Every photographer, no matter how well equipped 
his cojnera, should therefore be able to estimate distancos by 
eye ; for the user of the simple camera this fs an essential 
acoompl^hment. 

A good method of training the eyt can be mode use of at 
any time when out walking. Choose a number of Jeet, say 
lifteeti, and u each street-comeTj iarap-post, pillar-box^ or 
other object is approached a guess ia (node os to the exact 
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IttstarEt at whkb it ts thfi prracribed 15 ft. Count 

Eiteps from that Instant until the object ia reacbed, thus 
roughly measuring the A yaid is a good full stride : 

if a shfliteT stride is habitually iised^ tb« number ol norniaJ 
paces in 1 5 ft. can be dettnnined in advance. 

This procc^ ol measurement is rej>eatod on oiwry con¬ 
spicuous object approached, and in a day or two the i^dt. 
difitanoe will be very easily recognised with constderable 
accuracy. Next take same Other distance, say 9 or 
whatever is marked on the focusing scale oi the camera, and 
continue the exercise as before. Several distances can swn 
be leamt in this way, with no special trouble or consumption 
of time, simply by making use of opportunities when walking 
in town or country. 

The next fttngc is to stop at all sorts ol irregular distancea 
Ifcun the object being approached ; guess the dlstancex 
and chock it, as before^ just by walking up to it. Then the 
ability to j udge distances can be made use ol photograph ttolly 
and out'of-focus results :ehoitld be very mre. 

Another useiul method of estimating distances is to note 
the apparent size of an average man as seen in the view hnder 
at various distances. A standing figure should be viewed at 
various distances, and the aiio memorised. With practice, 
it becomes no more difbeuEt to estimate the distance from the 
site of a seated figure than iiom that of a standing one. 

Where it is not desired to rely upon on estimatioEi of dis- 
fance^ or for close-up work where esrimation is hardly likely 
to bo accurate enough, a range-finder should be obtaioed lor 
use in conjunctiou with any camera that is not fitted wi^ 
one, unless^ of course, it is a reflex. For convenience, a clip 
to hold it Bhoiild be attached to the camera. 

Inspection of a depth of focus table (see I>nPTu of Focus) 
trill immediately show how' the accuracy required in judging 
distuners varies with the distance of the object, and with the 
it top used, and will inditale when it is safe to rely upon judg¬ 
ment, and when a raiigc-fintier must bo used to ensure a sharp 
picture. 

Su&rVrfj.—The ea.se with which the modem camera can 
be used Js meant to enable the user to concentrate all bis 
attention on the subject. Too often It has the effect of 
encouraging snapshotting of the most casual type, with no 
tare or tlionght devoted to the choice and arrangement of 
subject. The picture-maker^ tf his aJmg are serious, must 
guard against the tendency to snapshot too promiscuously^ 
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Hardeoliii^ 


For Other ms-tterB cooDcctcd with hand camew ^nd hand 
camem work, fice under respeetive heads ;—Lilns. Exposure. 
FontjfiisG, HvrEftFOCAL OisTAjacit, Drptii or FocoSp Moving 
Objects^ Mlneatuiib Camirras, SnuTTEftS, Development, 
FJhNE-Grain DevtilofmenTp WAtfin-BATH Development, 
Fil-ms. and Camera. 

Hand pjid ^tand Gflmera, See under Camera- 

Hardening Agents. Tlie gelatine wtiicb Is the vehicie for 
the eensitive sUvtr finite in plates and films wUl soften if 
immersed In water, or in mtiinai^' developer or fixer. At too 
hij;h a temperature this softening; may lead to mcltiufl. fTiJIing. 
or reticulatiDn, the latter being p.irticiilarly associated with 
sudden changes in temp)crature> as from developer at 65 or 
70* to wash'water Rtr.ught from the tap at perhaps {in wTnter) 
45° or less. All these causes of failure can be avoided by 
Imrdcning (tanning} the gelatine. 

The usual hardening agents w potash altim, chrome alutii 
and formaliup and of the three potash aJmn is the most widelv 
used, largely berause it can conveniently be incorporated in 
tlie fi?img bath. (See TIa roe sing I’i.xbh.j it is important 
to notice tliat the hardening efficiency depends very gieatly on 
the aeidity of the Bolution, reaching a sharp maxiinuin at a 
oi about 4-0. .4 j^deuer egntaining per cent, of 

potash nlum. ua^ nt this pH mav be expected to roisc: 

the me]ting point of the gelatine from ite normal value of about 
F- to about 110—115* F. With a 5 per cent, alum 
solution, tlie mcl tEng point may be rnised as high aa 155-rfio^ F, 
Bui if the aciElity of the solution is wTongly adjusted, the 
hardening effect of the alum may be ncgLigiblv small. 

Ctncnne iitutii behaves in much the way as potash alum, 
but IS a mofm cfiicicnt hnrdtuicr, capable, in lavvjurable cir¬ 
cumstances, of cabling the melting point of gelatine tu oii'er 
2W F. ; the optimumfor the solution is 4 j - which is 
about that of a siiuple solution of chrome alum, ^^ote that 
chronif alum solutions contajnitig sulphite lo?^ their hardening 
propertic^ within about 24 houru of mixing ; sirmtar solution:^ 
of potash alum retain their liardening properties for long 
penoda. Stock hardening fixers must tlierefore be marie with 
po^h nlum and not with chrome alum, it is interesting to 
notice that carbon, gum-bichrontate. bromoil, and similar 
proccs^ deptijid oil the chrome Itardening of gelatine or 
related sub^ncea, the cJiromSnm salt being derived from a 
bichromate by the action of light or nf the sil^r im^e. 
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Whirr-L' hanJcniniL; in ntrutrid or alkaline &oJutiDn is hjqiiired, 
aliimsi cfcte totally iiueffeciivc, and fonnaliti must be used. 
The cliief practical appliestioni of this are in tropical hardeners 
and ss post-iixatioii hardener^ cspeciidly for prints that 
are to he glazed or tor films: to be protected against sub 5 et|uent 
mechankal injary, (See Scratchmioof.) 

Temporajy " hardening" can be provided by loading n 
developer or other processing solution with iUmost any neutral 
iialt ; the effect here is simply to prevent the gelatine froii] 
swelling as Jod g as It ts in the sol ution^ A i o per cent, addition 
□I sodium Sulphate is commonly made to developers for 
tropical work; this enables tnic Jiardening to be postponed 
until development k eomplete. (See Tropical ^^^oKl£.^ 

Hardening Fixer. A fixing bath that also contaJiiii 
ingmlicntij for hardening the gelatin^- The iisual hardening 
agents that are added to a fixing bath are ordinary white 
(potash) alum or ebrome alum. In addition, the l>atb must be 
made acid, to prev'ont precipitation of the aluminium or 
chromium, and miast cootain some sulphite to protect the hypo 
from decomposition by the acidr Acjd Fixing Bath.) 

Of the two, cl^omc alum hardens more decisively than 
potash alum^ but it is not in general suited to amateur use, it 
loses its hardening properties within a few days of mixing, no 
matter w hether it is made np as a complete fixer or os a separate 
Iiardener to be added to the hj'po at the time of uae. Baths 
containing ordinaiy alum will keep almost indefinitely. 

Recent work has shown that a potash alum bath h^ its life 
grcsitly extended by the addition of boric acM^ in the preface 
of which it retaim^ its hardening pow'eis at least threo Limes as 
long. The boric acid also nuikes tlie bath less Likely to deport 
a white sludge of aluminium sulphite or hydroxide dining use. 

The following hardening fixer (Fj) has good hardcrLing 
properties arid a long life. 


Water (about 125" F-) ^ 
Hypo 

Sod, sulphite (anhydr^ 
Acetic acid (glacial) 
Boric add {crystaHJ - 
POiash alum 
Cold water up to 


12 OfS. 

ISO giS. 

125 miiis. 
65 gis. 
130 grs. 
20 OES. 


(600 c^c.) 

(340 ffms.J 

(15 gms.J 
(ij c.c.) 

(7 5 ) 

(IJ gms.) 
(i.ooo c.c.) 


For more accurate nmasurement, it is belter to prepare a 
2S per cent, solution of acetic acid Itv mixing s part'?^ ul glacial 
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Mmr(J«ning Stop Biitb 

acid with S paita of water, and ta-kc 7| dr. [+7 ex.) of tliis in 
placv of glacial acid. 

It is that tbe chcoUcals should dissolved in the 

order sbown. Karh so oes. of this wiU (ix* as an absolute 
maxunxim, twelve x 2| spools, 24 V.P. apouh, Of twelvi? ^6- 
exposure lengths of 35-1111D. film. Films must be rinsed in 
watiitr, or a hardemng stop bath between dcvclopnient 

and hxatjon, or the Hie of tJifl bath will be considerably le^ 
than that given^ 

If p«fciTeiJ, a Concentrated acid hardener can be prepared 
by omitting the hypo anil dbsolv^tng the rcrrvdnJng i^emicai^ 
in ontdifth of Wie quantity ol water fihown. For use, mix otx^ 
r>art of this sointloji with four parts of 30 per cent. hypo. 

Hnrdeoing Stop Baffin A hardening bath that also con’ 
tains an .add to airest the progre-sa of dev'elopTnent. It is 
used after development and before fixation. An ciiective 
formnla is:— 

Chronic alum . , , i 9 o gra, [lo gms.! 

Sodium bisulphite . . . iSo „ {10 gmsp) 

Water to . , , h 20 02a. (500 c.e.) 

The soditim bisulphite may be replaced by its own weight 
of pota^ium metabisulphtte if preferred. The developer is 
poured out of the tank and immediately replaced^ without 
intermediate washing, by the abov'e. Alter 5 to 10 mi notes , 
the hardening atop l:ttth is poured away and replaced by 
fixer. This should either be a hardeniug hxer or should 
conULpi metabraulphtte in fair quantity, othEfrwise the chrome 
alum earned over may either decompose' the hvpo or product 
a precipitate in the film. 

The hanjening stop bath must be freshly made i it can be 
used for Several films in. succession on one day„ but loses its 
^dening prnperties if kept for more than about 24 hours. 
Or it may be mixed as required from 15 per cent, solutions of 
the scfwate ingredients, which keep well separatelv. 

Alternalively u 3 per cent, isolntton of chrome'alum {^oo 
gr^s ptTr 20 oz.) may be used ; tlnis will keep indefinitely in 
seduhon. It may be made up five times this Strength if 
preferreu, and diluted for use, Agi^tc the him in It for not 
Icsfi than 10 seconds, then leave 5 minutes tc harden before 
fixing. 

The solution lows Its hardening properties through use ; so 
Jong as it remains bIuc-\Holet ia o^our wlireii looked through In 


Ke&t Filter 


llArmanlttlaft Kar«b Negatives 

artilici&l light it will still hardeo^ When it sliows signs of 
turning ycllDwish-green it should he discarded. 

This ebnoge is not always easy to detect; a sunpk plan 
is to have two itieotkal botUes of the world nu-streogth 
solution. When the bottk in use ceases to be imiistingiiishable 
in colour from the Housed bottle, its contents aie discardw 
H-tlii the secend IjottJc is taken into nae. The first bottle is 
re filled with frtsb solution, and becomes the calour st^indard. 

Hurmoplilng Hnnih Neftatlves- Thia is an exeecdip^iy 
valnabJe process, as it combines Intensficatjon of the shadows 
with redaction o( the yghlighte. It is pacticulnrly hdpfnl 
when dealing with a negative tliat has been lalightly under^ 
exposed and then ov^r-devclcsfped. 

The procedure is simply that of qhronitum intonfification 
(see IwrEKSTFicATiON), except that tcdcvclopmeiit is 
partial It is* conlinijcd until the shadows and mediwm haJE-' 
tones are redeveloped right through (ami consHiueutly inten- 
Hibcd) but IS interrupted by fixmg the negative while the 
higliliKhts are still incompletely re-bkckcned. Afi the hy^ 
dissolves out the still undeveloped! parts of the image, the 
denser portions of the negative are cfiectually reduced. 

If reduction oi the denser parts without intef^cation ol 
the shadows is deaired* a femeyanide and bromide bleacher 
as iiserl for sulphide toning (see Tokisg) should t>e u^ed lu 
place of the bleacher indicaled above. , 

The loss of strength in the hypo i9 greater than 
the inexpertcrtCci worker gcnemlly expects. Those about to 
u-ic the process for the first time should e^^nment fir3t wth a 
w^te negativLv or they may seriously misjudge the extent of 
rcnievelopnient. 

Heal FLItcTu A filter plated between lamp and condenser 
Lu a projector (or enUrger) to aid in hcepiog condenser and 
transpaiincy (or oegatlve) coul. A eelJ filled with water bus 
been used b the past, but the modera type of hcat-nller con¬ 
sists of a sheet of spedal heat-resisting gla^ about a quArter of 
an inch tlfick. To prevent it from cracking, the glass is 
ceucnaiy divided up into a scriev of parallel strips about hali 
an inch wide, with tbeir edges in contact, if placed cl^ 
again^ the condenser, no image of the lines between strips 

will appear on the scTcem m a ^ 

It may be added that no beat filter can be really effective 
unless adequate ventilation of the ports to be kept cool is 
provided. The light-chamber must always be so designed that 
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there is a contifiuoua cyrrent of air through it {maintaiaed in 
maUoo hy the heat of the lamp) and some part at least of the 
entering air should be i:oiistraiacd to pass over the condenses 
or transparency, (See Pkojector and Enlaho^rJ, 

HeclQ-. Prafit used in the metric systeni to signify 
one hundrthd. ' Por e^ninple, a hectolitre is a hundred litr^ 
Heliography., An old fl^mc for photography* 

Hl^b Lights. The brightest parts of a picture, which are 
repre^ntctl the greatest density in the negatiire, as the 
face in portraiis, the sky and other bright portions in the 
landscape. 


Hlstorj' of Photography. See Pjiotoghapiit. 

Hood^ See L:Rss-I-roOD+ 

IlorlzpntiU En Larger. See EKLAKorso^. 

Kyalogrttphy, Pbotogmphlc glass or crystal), 

^tiinerous proces^ for photographic etching on glass have 
been known by this name, i hc iollowing is a simple jiiethodr 
giving good resnlta. Paper is coated with the following :— 

^^'ater .JO 

^ ^ , ipart. 

Gum arabic . , , , . . i ,, 

Ammonium bithromAte . ^ ! i * 

Expose under a traiisparency and dust with hne hituEiicn. as 
in pow'der process Transfer to warm glass so os to 

soften bitumen, soak off paper, dry glass* and ctoh with 
vapour of hydroliuQric acid. (See Class, hvRut-iN Photo- 

OHAlUfS O^.Ji 


Hydrate. A chemical compound containing water. 
GeneraUy nppUed to crystals m which tlie water is present as 
water of cryst^isatjcin.*' For example, crystaltine sodinm 
carbonate. Na,COBIoHjO* may be referred to as'' the hydiate ' 
when contrasting it with the anhydrous salt. It must not 
be assumed that all cmtals are hydrates j many contain no 
water. ■' 


At one tinw " liy^ate " mm often u$«d to mmn “ hydr- 
oxitjc but this usa^ u now conaidered incoirect. 


Hydrechlnon. See HynnoouiMoNE, 


Ital. Acid^ 

ooyois T Miinatic aad, spirits of wits, Soltition in water of 
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the gas hvdrogtfn chloride HCI. A solution sattimted at 
15* C, COG tains 44-3 per cent, of putt HO, but the strongest 
add nonually sold is a little weaker, containing about 36 to 
3ti per cent/of the gas [density =p» Mg), It can be made by 
defxiiDiposlng comitioii salt with sulphuric acid. Reacts with 
nJkaiics and bases to form chlorides. 

Its Eliicf photographic use is lU a bichromati? bleacher for 
iritensihcation ot toningp and far cleaning dishes anti other 
utensiht, I'or the tatter use the yclbwtsh comToerctaJ acid is 
pure eaough. 

Store in a bottle with glass stopper. The conccntmiecl acid 
will attack mouth, tJiroat or cyw, but i^ hartnless to whole 
akin if not left ou it too long, 

Ifydrotlcn. H=i. A gaseous ekment of very frequent 
iKcuirecKie in nature in a combined state, KfpcciaUy m the fomi 
of water. II is taken as the unit of atomic weights. It ifl the 
lightest element known, and is n majur con^^tituent of coal gas. 
The piehs hydK> or hydr- of chcmiuil names is often a 
secondary derivative from hydrogen. 

Hydroliep Peroxide (Fr., E&u i^xyginis; Ital-, Aofua 
oisig^ttola; Ger.^ H|0|*34. Synt^ 

nyms : Dioxygen* Hydrogen dLoxide, The usu^^^ jq-voSutiie '* 
aolution* which on decomposition of the HiO| would give 
2 q triTTiffSi its own voluiuo ol oxygeii, is approximately a b per 
cent, solution of pure H, 0 *. It is a powtTful oxidising and 
bleaching agent. Its cliief photographic use is as a hspo* 
eliminator 

Store in a cool phice, in incompletely tdled bottles not too 
tightly stoppered. Neutral or acid soluti-oiis of hydrogen 
peroxide, or their vapours, will log uiuk-velcpctl sensitive 
mivteriaJs. 

Hydruklooue. See IIvDKO^ljciNOStLH 

Hydrometer, The hydrometer is a spindle-likc float* 
generally made of glas^/and with a graduated stem which 
indicates the specific gravity of a liquid by the depth to 
which it Sinks, HydrometeTs, gniduated for special use so 
as to give dliecUy the strengths of alcohol, ether, adds, or 
saliUQ solutions, can be obtained from dealers in chemical 
apparatus : but the moat generally useful graduation is that 
which gives the specific gravity, 
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Hydroquingn* Ilyp^rfciCHl Dlitupcf 

Hydroquinane {Fr., Hydro^ainQfu ; Ital.* Idwhinanc ; 
CcT., Hydrochinon]. C||H|(OH)|.»]:io. Synonyms: Hy- 
drokinonf ^ Hydrochinoa, Qtiinol. Chemlc^ : I^ftrsudi- 

hydroxybcnjcne, crystaUine iicvdics^ darJcenuig slowly 

on exposure t& air. SoJubiUty : 4 15 per cent, in water o” c!, 
10 ^WT cent, in water at 50^; sojnb];? also in alcolitil, ether, 
and glycerine. It ia allied to p>-Togailcl in chemical cMiiip<T- 
pyro being a tithydraxybeELEene, It 

ia one of the moat inexpensive, deveippiog agents, and is 
very widely used. By itself it is chledy tiscd in " high- 
cont^^t dot*clopcrs for process plates, for which its low 
Watkins factor^ high sensitivdt)' to liromide, and ckan working 
make it specially fitted. It is also hugely used for producing 
warm tones on chJorabrotnide paperif. With a small addition 
of met cl it makes the enormously popular M-Q " ptiivefsiii 
developer, which gives excdlent results with plates, 
lafiterit-^ides, and development papers of evew type. 
main disadvantage is that it rapidly Icesca energy^" with failing 
tempera tun?. Chlcr-bydroquiitone (see under CwLOSQUiffOL) 
and brooi-bydroqt4jno>n4-^, both of which have been sold under 
the trade name " Adurol," are comparatively free from this 
defect, Hydroquioope is ver>' prone to pnxiuco aerial fog 
(ece Fog) and developers coDtaitnng it should not be used for 
or drum development unless the film is first desen¬ 
sitised, wMch prevents this form of fqg. (Set Drvblofmknt.) 

Hydroxide. Substance contaming a bydmxyl (OHJ 
group tliat 1 $ capable of being replaced by an acid radical. 
If solublop a metallic or pscado-metaBic hydroxide gives a 
strongly atkaJiau solution. Ammonia, caustic soda, and 
quicklime [caJdum hydroxide) are typical of the soluble 
hydroxides, 

HyperfocuL DlstAAcc^ If a lers La accurately focused on 
an extremeljr distant object, then the nearest object whose 
image is suihdently sharp ou the film is situated at the hyper- 
focal distance. Besides depending on the focu] length and 
apert u re of the lens, the exact vai ue dI the byperfocnl distance 
evidently dependa on what is considered sulhciently sharp," 

The degree of sharpness reached ia generally described in 
terins of the circle of confusion.^* If a matlicniaticat point 
^ photographed, the image, if exactly focused by a perfect 
lena, will sl^ be a point. Some departure fiom mathematical 
jjctfircti™ iSf bowev-er, permissible before the Image breotnea 
noticeably bliitredp and if the rocuslug is so far inexact that 
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the point oC light represented by a smali WtiJrred disc oi 
rJiiicaeteT in., the Wur restihiag b said to be that 

Lrnrraspfin Eiiri | r tO A CLtcle oi COafusiOll Of 1^9 iU, 

If toe diameter of this drclo Is represent^ by tlien when 
the lens is Eocused far lo&^ty the distaace from tl»c camera 
of an object so far out ot focus tliat each point an it is repre¬ 
sented by a clrclfl of diametL-r C wilt be given by : — 


Where/ focal ietigtU of bns 

n =-/ytiumber of stop irt use. 

The distance K found from the above formula is the hyper- 
focal distance. In using the formula, hh/^ and C muiit all Iw 
esLpressed iti the same units. 

It shoidd specially be noticed tJiat the Cor mala just given 
S3 the luridamental one. Nothing otiier than bassic optical 
laws has been assumed in finding it, athI it applies in every 
case. This is stressed because various fonnube for hndttig 
hyperEocai distance appear in photographic lileraltneH and at 
first 3 ight some of them seem inconsistent with that above. 
In fact, aU such formula are dcii^'ed from the one just given 
by replacing C (which js perfectly gi^ncral) by someone's idea 
of what value the circle of confusioti should have ferr the type 
of work he ha* in numL Such formnlm are perfectly IcgEtimatc. 
and arc often very v-iduable for the purpose for wiuch they were 
dcsignedn but utitess tlte assumptions made In them are dearly 
rcatSed, it is only too easy to apply them unwlttiJigly to 
ctreninstances which they do not fit. If in doubt, go straight 
back to the formula above; it may be more tfonblesome to 
apply^ but it is altvays safe, 

we proceed to derive some ararnathos fonnula? for special 
cases; the applications, and Imutattons, of each are cli^arly 
explained. In alJ such formula;, the diameter of tho circle 
of confusion U chosen to suit tlus type of work in mind. 

It was UBUoIh in the days when negatives were printed 
exclusively by contact, to take as a criberEon of sufhclently 
sharp " that a point should not spread to a disc greater in 
diameter than lAn hi., on the grounds that the amount of 
blur so produced was just barely perceptible to the eye at 
the normal jewing distmee of some 10 ins. Now that 
nearly all negatives are cotoged^ it is perhaps more pruhmble 
tQ set the liiTut of sharpoeis on the enLargemcnt rather than on 
the negative, so that the amaller the negative the higher is the 
standard of sharpness demanded on the negative itself, 
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To fmd tbc cott^poDding dn: 3 e of coniusion on ih? actuai 
negative, it is necessary to divide tho dncle to be permitted 
on tile enlargeiTacmt by tbe degree of enlajrgetntTtt needed: 
if D 19 the diagonal of tbe onlitgcnicnt> and d that of tbc 
negatiw, the degree of enhurgement will he T>ld. The above 
formula now becocnes :— 


H — ^ X ^ 

" flC ^ d 

Where C is now the circle of cODfusioD to Jbe permitted on 
the enlargetncnt. Once again, all quMtities^ must be in the 
same units. 

If we accept the sxmvention that the ciixlc of confusion may 
^hjf in- in the largest print likely to be viewed in the hand 
and measure the focal length of the lens and the diagonal 
of the negative both m inches, the formula becomes :— 

H .. P ft. 

kJ la 

The value ol the factor now depends only on the iiie 


of enlargement. Putting ^ for ' wc find the following 
figures for k, according to the size of print to be made — 


Sw qjT PrtfsL 



la X to ins. 


*30 

10 X S 


lOS 

Si K 6i „ 


.. S9 

? a 5 .. .. 


72 

6 i X .. 


67 


The fontiiila for hyperfoc^ distance then siinplifiiH down to 


and k i» simply legaKitd as a figure to be adjusted to give 
whatever s^dard ot definition we require. It jj to be noted 
that in irajng the above fonniiU we are making antomatie 
allowance for the extra enlargement required by a amallcr 
negative, and hyperfocal distances calculated (rota it are »vch 
tbat a contact print from a whole'plate negative, and whole- 
plate enlargemenls fhom a 3 x ^ cm. miniaturo OisativOjp will 
fihoiv the sam? fulling-ofl of dofinilion at the hyporfoeaX 
distance, ,, 

The fo^ula just given can he applied to every^ case,, in- 
clnoing that of a lens of exceptioCLBtlly long or exceptioually 
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short fixal length for the sbc of negative made. In all 
ordinary c^meraa with one non^nterchangeahle lens, the local 
length of the leas fitted is about equal to the diagonal of the 
negative- For such cases the even simpler formula 

H . V 

may be iised^ I t ia used as the basts of the table of liypertoca! 
distances mi page 37J. 

Another convention not infrequently adopted In finding 
the hypcrfocal {listance Is to assume that the dtqjree oi en¬ 
largement used will in all cases be such as to give a print 
which, viewed at 10 inchei^, will ectfrectly reproduce the 
perspective of the onginal scene. To tsatisfy this concljtiDii, 
the degree of entargemciit must alwaj** lx 10-=-/. where/ is the 
(deal length, in inches, of the lens used to teke tlie photograph. 
If the circle of confusion permitted on the enlargement is 
i,riooth inch, tlmt on the negaltve will then be //looo, atid 
the formula for hyperfocal distant'c becomes : 

H = 

where H and / are both in inches. 

For calculntion it is more convenient to assume a cLrde at 
confusion, on the print, of p/liotli inch., making the formula 

H = I ZQo/ja inches^ trr 

H = l«t, 

ll 

This, it will be observed, is practically identical with the 
formula H = hf-n given above, but It is now (akea to apply 
to a>erv case. And not only to those where the focid length 
of the lens is ctiual to the diagonal ol the negative. 

Kote that the " correct perspective " fornnila implies that 
whole Plate prints will tiabitually bo made fronj quartcr-pUte 
negatives tak&n with, a 5-inah but ihnt if a is-inch. 

telephoto is put into the camera in piaco of the usual lejia, 
the final print will be mnde by Mrfifffmn instead of coUrgement. 
and will have a site of about x 2| ins. It it is comsidei^ 
tibelv that the print will still be made by enfargeinent to whole- 
plate size, the formula H - as given above. wiU be tlie 

correct one to choose. 

Besides marking the nearest point in fcciia w'hen the camera 
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is focujxKl OD infinity, the hypeffocal distance is the fiist fimrc 
required in making out a depth ol focus table, (See Dkpth 
OF FotUSO In particular, it should be noted that if a Jens 
15 focused on the hyperfocol distance for the stop in use, 
objects are sharp from half the hyperfocal distance to infinity. 


ruiff e/ Ojifuncrt.—The table of hj-perfocal 

drstiinces opposite is calculated for the rather high standard of 
definition obtained by taking A - loS in the above formula. 
It 15 the standard adopted by one of tlie leading tnnkers of 
3t5-tnm, tniniature Cameras, If the highest Standard of defini¬ 
tion is not rctinired, or if the lens in use is not capable of givtoi; 
negatives yielding io X S-inch enlargements that look as fhaip 
as contact prints when emmined at ten to twelve intbes from 
the eye, it vdU he convenient to take for practical use a snmiler 
figure for hypcrfocal distance than is given in the table This 
IS most readily done by taking aa the hypcrfocal distance for 
My stop the fignre given in the table for one stop ajnaUer 
(tor sample, the hyperfocal distance for a 3-ineh lens at /A. 6 
^y be taken as 40 feet, the figure given in the table for flR, 
Tim IS equivalent to altering A from loS to 76.5). 


As It 13 impossible to allow in such a table for the use of a 
lens on negatives of dificrent sties, it is throughout assumed 
that the fo^ length of the lens is equal to the diagonal of the 
negativie (t.c, f t 4 w j), J^ig jr appr^nriinaUly trus in nil 
c«f»eras irnitg a km of '' noreiof ' /ora/ length, and U is only la 
such tffaf ihf fabf^ 

ltd™ «ef apply to a lens used os a long-focus or wide-angle 
Jem. tn nil such cases the hypcrfocal distance Riven in the 
table must be multipUcd by the ratio//d. If, torcitamplc a 
n-S-cni. lens were used on a 3x4 cm, negative (diagonal - 

5 cm.) the hypcrfocal distance to be taken in practice is - 

or z. 7 tin, a t^t given in the table. This aliows for the much 
fomisuig required on the small film as compared 
quarter-plate negative (diagonal -* 5-35 insj^ 
which the focal length 13.5 cm. (5| i^.) « » 

^ioaiJy, it maybe emphasised that the figureealenJated for 

Ihf standard of* sufficient sharpness ” 

t!^ fi^rr fgf? ?. '^■«rk would change 

the figure for hypcrfocal distance quite considerably 
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Hypers^oaltlslng 

Hyp«r««n«ltl«liig. Aiiy process used to enli^ce the 
spec^ 0t a plutc or film is knowo as liypsrseBsttUiag. I^ccbro. 
matic material can be hyperSensitbscd by imnieising for about 
5 minuttis in 

Alcohol (90 per cent.) . , . . S ports. 

Ammonia (*Sflo) , . . . . r part. 

Water to 3s parts, 

The plate or film should be driwl as quiekiy as pomible in 
absblntc darkness, and used within a ievr hours. The speed 
can often be doubled {increased by 3" Sdwiner} In this way, 
but there is a distinct tendency to log. 

Mercury vapour has recently been recommended for hyper- 
^ensitising. the film being e?epoSed for from 2ji hours to 3 days 
to the vapour of mercury-. This is most easily done by en¬ 
closing the film in a lighttight and pmclicalJv air-tight 
container together with a drop or two of mercury'. Roll 
film may be treated without uurolliug ; tJie vapour penetrates 
the backing paper quite readily. The time of hypersensdti sing 
lias, howc-ver, to be about doubled. It is specially note worth V 
that mereuiy' hypeisemitisation may be applied to the exposetl 
film, when It ha.s ut least as much effect as if the film had been 
bypersensitised before exposure. The effect of Uie treatment 
lasts lor a u-eck or two. Unfortunately results do not appear 
to be consistent; some workers have found very lairo in- 
CTeascs in spet^. others at most a doubling, while others again 
have found that the treatment merely fogs the film But it 
d<^ seem to be wtablished that hypeiseositiaiiig by mereuiT, 
when euccMSful. increases speed without in any w/v affectine 
colour-aensitivity-, grain, or rate of development 
^fc reliable is a process of hypersensitising recently worked 
out in Ilford laboratories irtiof^apAie Jo^tval, Janunrv 
1941), This depends on exposing the film, afiet it has received 
the exposure that is to fo^ the picture, for a proJtmged period 
to an exceedingly light, Tbe colour of the light uwd is 
Of no importiariei;. TLc lime of exposure to the logirinfp Htht 
IS however, a very importonl factor, and for th^Wimum 
i-ffcct It shoi^ not be leas than about luilf au hour. The 
intensity (if dw fog^ng light must be cut down, by means of 
Jteutral rim as convenient, to such a level 
S^o ^ produced on devdopmeut is of the order 

The increase of speed is iipproxiiiiatelv four fold (or six 
Schemer degrees) and though there is some falsificarioii of tone 
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VcilucSr the overall contriist is not much chningcd. Colour^ 
renderiiif is yrtsi^ccted. 

Tt is specially to be noted that exposure for a bnefer tiwie to 
a brighter light yrclds s. much smaIkT ificreajse hi speed, and 
tlLEit exjiOSiirE to a fogging light hfjofe making the iruiin 
exposure, though it has often been advocated as a means of 

os^ercDining ttie Inertia/' is totaHy ineJlcctivc. 

Sulphur dio!tjde provitte an effective, reliiible, and easily- 
applied method of hypersensidzing specially suitabb for 
amateur nse* The expoSsccI film is rolled into the tank-spiral 
b the usual way* and then, in a light-dght container such a?t 
a biscuit tin, the spiral is placed over an open vo^t) half- 
filled with a mixture, in equal parts, of ten per cejit. solutions 
of (anhydniiis) fiodium sulphite and glacial acedc acid. The 
tan must be taped up to exclude light and retain the sulphur 
dioxide. After twenty-four hours' exposure to the \''a]^ur. 
the film Is developed normally. The increase in Hj:ie€c| attameil 
amoonibs usually to a dotiblmg or a little more. 

Hypo. Tlie common fixing salt lused in pholography^ or a 
solution of it in water. "Hypo" is an abbreviation of 
'' hyposulphite of soda/' the name applied to the fixing salt 
early last century, when its constitution was not understood, 
This salt h&s long been known to be a thiosulphato, tSee 
Sopiusi TinosuLPiiATC ; also FikikOi Acln Fixis’O Batii, anil 
Hvno liLiNii^AToris.] 

Hypo Eliminator. A chemical which destroys hypo, the 
intention being tntlicr to render prolonged washing unnecessary 
or to get rid of any traccis of hypo that may still renmin after a 
moderate amount of washing has been done. 

The temoval of all traces of hypo from u negative or prbt is 
comniDnly considered essential to permanence^ and a great deal 
of endeavour has bern directed at varioufj times to achlevbg 
this end without the necessity for prolonged and tediou.'^ wash¬ 
ing, Tliere remains, however, no doubt tluit properly con' 
ducted washing, in running water or repeated change's, is the 
safest* if not the quickest* way of clearing negatives, on glass or 
him, of all the h)TM they contain. (See WAsnixd.]j 

In case of need, the removal of hypo can be expedited by the 
use of an alkaline batb, wliicb enable.'S the hypo to diffuse more 
rapidly out of the gelatine. Although other alkalies will servo, 
ammonia Is preferred as any remaining Lrates of it will cv^|ior- 
ate from the negative on drying. After washing for lo minutes 
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in rapidly ruooing water, the negatives are batl;ed for 3 
minute it! n 0,3 perceat. aoltition of ammonia (f part of 0,Sfio 
ammonia to loo parts of water), after which they should be 
washed a^ain for two or thi% minutes. 

Alternatively^ but less desimbly, the aefadves may be 
washed in repeated clianges of water made just pink with 
iwtasshim pcrniangaiuite (about l part to 35,000 parts of 
wator) until the pink colour U no longer discharged. 

It Is now known that the paper^ and po^bly the baryta 
coating, of a print will rebxin hypo willi such persistence that it 
is impossible to remnvc it coiiiplololy by washinK. no matter 
bow prolonged. The amount bo retained is small, but is 
snlhcient to cause eventual fading in any grbslight or chlofo- 
bromide print, nud probably also In a doublc-ivcight bromide 
print, even though a bromide print, on account of its coarser 
gram, is Ic^S susceptible to the effrets of h%'po. A single^ 
weight bromide print, which retains less hy^ than one on 
double-wejght paper, can be ailequately ftQvd from hy|w> by 
Eulhciently prolonged washing. 

To get rid of this retained hypOji it is necessary to destroy it 
cJiemicaily. lliis destruction, of course, results in the pro¬ 
duction of new sulphur coiupoHuds-^ueually tliionateg or 
Sulphates—and if is nectary to ensure that these arc 
harmlcfis to the image. It haa been definitely eatablished that 
an alkiUme peroxide pralucisa sulphate?, which is harmjuss.nnd 
M a mlxt Lire of ammonia and bydrpgen peroxide cantaina only 
subs^nc^ that will volaUlisc away on dfyiuc the print, this 
eombiua^on should used. A rGComincnded formtila 
iKodak H.E.t.) la:— 


41 I. B ^ 

n-i^xsn __h. n 


Water , 


77jt-C. (i5j Oia,J 
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— I — 

In tbe optical sacse, a reproduction of an object 
formed by a lens or mirror. Two tjrpes of iuiAgv e^dat ; ihe 
" Ttal " image which cm actnaUy be received on a screen or a 
sensitive surface, and the ■s'iTtnal'' image which, though it 
can be seen by the eye or by a camera, cannot be received 
on a 5creen+ The image in a " bnlUant ** finder or in a tnirroir 
is in this category^ 

In the photographic sense, " iiuage'' ia often used in 
reference to the depaait of silver (or other subatance) by which 
the picture is formed. 

Image, Latent. An invisibk image that can be revcalKl 
by deveiopmeut:. Ad cxposetl but undeveloped film or print 
bears suclv an image. 

Much research has been directed to the elucidation of the 
nature of the latent image and ot the mechauisio by winch it is 
formed. It has been shown that the sensitivity of an emulaiDn 
depends largely on the presence of specks or nuclei of silver 
sulphide, and probably also ot metalhc silver, on Use surfaces of 
the grains of silver liulide. Tliese nuclei aro formed by the 
actioo of Sulphur compounds prE^nt in the gelatine. Recent 
work has suggested that the Isglit-quanta absorbed during 
exposure set free atoms of silver within the groin, and these 
atonifi can move througb the grata to the nucleus, BO building 
it tip untit it is BUhtdentiy large to enable development to take 
place. A wore extendcil account of the Mott ami Ciuriicy 
theory will be found irt the Twelfth Hurtcr and Driffield 
Memoriid Lecture {Phot. Journal, Februarj% 1941, p^ige 63), 
This paper also contains a brief bibliography of tlie subject, 
while a very fab summary of the whole problem will be found 
in TAe Theory 0/th^ Phonographic Process, by C, H. K. Mees. 

[udlnnibber SoLutlon. This is used for edging plates or 
as a substratum for the collodion process, and also lor 
mounting prints. Pure unvulcanised indiorubber t»ld as 
masticated rubber or "cut sheet') may bo dissolved in 
bmuene, chloroform, nr carbon disulphide, the two former 
being preferabie, to make a a po' cent, solution. 

iDduetioo Period* Time elapsing between the applicatipo 
□f a developer to an exposed emuUiou and the first appearance 
of the imago. 
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Infra-red 

Inertly. The exposarc corresponding to the point where 
the ^tnugtit paxt of the cliauiictenstic curve of an emulsion 
produced downwards, cuts the axis of exposure. It is the 
hguru upon which the HAD spc*cd of the emuLsion is 
based. [See Sensitometkv,) 

Ine^IUp Rej^resslon of. Rediactioii ot inertia, corre¬ 
sponding to increase of H A D speed, as dEwelopinenl is mare 
acd more prolonged, TJiis is behaviour characu-ri&tic of an 
emulsion, cjr a developer, cuntainittD free bromide. (See 
SEXSirOMliTUV,} 


■ i PhtJiosraphy by means of 

infra-r«d light. To this raUatioD, which differs from T^^l 
light only m being of longer wavelength, the human eye is 
not sensiltve. but it can be detected by virtue of tiie encrev 
It carries, which is manifested as heat when infra-rud radiatioh 
IS absorbed. 

Although invisible to the eye, infra-red light can be made 
to affect a plate or film by ttoating the latter with Certain 
dyes, ^vhich la alto the method used to render a plate ^native 
to green, ydlow and red light. These plates are meant for uM 
only for photography m tnfra-risi light, or by ordimirv lie lit 
m conj jetton with a hltw passing infra-ied. The following 
^ggestions stow some of the photographic usea to which tl^ 
mAtenul csin bo puL 

It is well known that the omisture vapour normally present 
ra^e ^r rad Ught less than bln7light^i 

light still less. Dust has the same effect. If therefora we 
empoy infra-red sensitive plates in conjunction with a iVns- 

h^e ^ penetrate 

hMC mticl farther, and long-distance photography with a tele- 

plioto or long-focus lens becomes comparativclv eaav it ^ 

”^<11 illmninafod by means 
Of infra-red^ bght with high-power lamps and suitewJ 

^ti«l to ** lit ''■ith infra-rad light; it is 

«h.y .wi„b.d bt. H 
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from the subj^^Ct a Cully-exposed negative will result if the lena 
is set at about f/4.5. 

Some objects, sucb as foli^e, dyed materials* etc,* behave 
quite differicutly when iUuimimted by ostiinaiy light and by 
sufra-red bght. Foliage^ for instance, reflects the infra-red 
strongly, and hence appears dark on tlte negative and white 
on the print* so that trees, plants and flelds when photographed 
in full sunlight appear as il covered wdtb snow. This affords a 
%^aluable means of investigation by wliich natural or artificial 
diiferenccs between materials can be ascertained. Work on 
racial differenliatton. investigation into spiritualistic phe¬ 
nomena, aerial photography, tissue penetration, etc.* ts in 
progress in various qtiarteis. 

Infra-red photography is also proving of great value m 
assisting in the decipherijig of ancient docutnenta not le^blu 
by the unaided eye* and in detecting forgeries, unauthorised 
era'nons and the like. 

it is most ususd Lo employ an snfta-red filter. This may be 
used in tllc form of gelatine film between the lens componente, 
or as a seated filter in front of the Icns^ As lenses are not 
ncrTEmlly corrected for iufia-mi light the locus is altered by 
this procedure* and it is necessary to scale the camera. Some 
help may be obtained by focusing with a red filter, such aa the 
lllord Tricolour Retl, when an approximation to the correct 
position can be found. 

The photographic technique is precEscly the same as for 
panchromatic pistes, except that it is possible to employ a 
brighter green safelight of suitable composition. 

For furtlier infaffnation, see Photagraphy hy Iftfra-Rtd. by 
Walter Clark- 

tSee also Doht.) 

Ink ProcesSi In the past several processss have been 
known under this name. The following is due to l^eruUng. 

Prepare a 5 per cent, solution of potassium bichromate, 
and render it neutral by adding ammonia. In every three 
parts of this dissolve t part of gum arabic* and filter. Sprtrad 
thtii solution evenly over a sheet of atbumeniscii paper (^.y.) 
with the aid of a Blanchard brush. The paper should then 
be laiiJ. fdiu up. on a sheet of plate-glasB. a good-sizeti pool 
Qj the solution poured on to it and made to cover it evenly, the 
excess poured off, and the paper hung up to drv-. Expose 
behind a negative to dayfight. the paper befog then laid face 
downwards on water and allowed to soak for some time W'ith 
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Pbomjtrapby 

repeated chttngiB^ of the wjkter, after which it soaked in 
ahim solutlDn and again washed, ft ia then drawn over tlw 
surface pf the following solution — 


Pyjt^lol 
Distilied w^tcr 


j: part 
jO-8o parts. 


Or it may be floated on the sohition for ^ itiinutes^ tlien 
thononghly washed and floated on 


Fennau* Sulphate 
DiatHled water 


10 parts. 

IQO „ 


and again washed. If not dark enough the process may be 
repeated. 

(See also Dk awnings from Photographs.) 

IpkJi, Indian Ink, used m carbon printing and other 
sinail^ procKs, appears to contain a spedal fine lampbLaek. 

ink for tl ritrn^ on CfUntoid. —Dissolve lo gms. of ferrij:: 
chloride in cx. of acetone, and 15 gms. of tannic acid in 
75 c .c. of acetone, and mix the two. This forms a quickHlrying 
black ink that may be used with any clean pen, and will write 
On cctlujoid without spreading or flaking off. 

/tiA Writing on Gfatsj.-^Two piirts ol onlioory shellac is 
dissolved in 14 parts of methyiated spirit, and stmlned 
tlmngh muslin; and to this is added, a little at a tune, and 
w^th agitation, n solution of 3 parts of bow. in 24 parts of 
water The pigment or coloiir used should be in with 

■f solution I Indian ink or any flnely uTound. water 

colour being suitable. 

/n dgjfrucfihfe Ink for above, with Indian ink as 

pigment, 

lAatamanMid PhDtpfmpby. An old term applied to 
phatpgTaphy oi any Lind of subject taken bv an '' mstan- 
snapaliot exposunf, but perhaps more pardcularlv 
to the photography of moving objects. sLce pjictically all 

its specUliMd meaoinr (See 
St^TshuS P=0TOr.RAPHy of; Flash- 
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Tnatanianpcma Slliltter4. See Shutt£1C. 


Tciten^incptloia. Any proceaa by which the intensity, 
actual Of of the- photogc&pMc imai^e can be incteased. 

Xbe uskial metbod^ depend on ad^ng further nmtcnal to the 
image already pn?sciit, and the pmerea is ordinarily applJi?d to 
tiegalives in which tlie cotitrnst is insulhcicftt. 

Lack of contrast may be (a) general, throughoyt sdJ tones, 
or ^6) restricted largely to the shadow regiotis of the pictnr*?- 
Case (a) U rcpreseiiiadve of under-develcipmcnt, nnd the 
chromium intensiher is now the usual remedy^ It is both 
reliable and cffcctive^_ Case is t>'pical of slight under- 
cscpcrtare, and ttiough there is no complete remeEly tiie umniyin 
mtemiiiier, which mteftsifies the shadows more rapidly than 
the hftlf-tonca and highlights, fs moire effective than any 


alternative treatment 

Intensification and its oppesite, reduction, were frHceJy 
resorted to at one time, but now that most papers axe available 
in several contrast-grades it is no longer fiecessoiy to adjust 
the contrast of Hue n^ative to suit the paper^ Instead, the 
paper is chr^n to Suit the negative, and intensification is in 
consecjuence but rarely rc<|uited- 

A ni^gative to be intensified must be fully fixed, lor any 
tiim$ed silver cotnpounds that may remain will be intensified 
along with the image. It 13 very desirable to re-fi* the negative 
10 fresh hypn and to wash thoroughly before intcn«Uication by 
any process is attempted, 

'C^foiMi'ufti /nfrwsThis is one of tlie simplest and most 
controllable processes of all, and has the adv'ontage that small 
traces of hypo remaining in the negative are barmlesSr It can 
be ujyed also to darken bromide prints that aro too light. 

J A. Potasfitutu bichromate . [ or. (jo gm^r) 

^ Water to . . JO Ots. (i,acioc,c.) 

B. Hydrochloric acid ^ - a oes. (tooc-c.) 

Water to . - ^o {1,000 c.c.) 


The ni^gative or print is first bleodied in a misture of A and 
B, the proportioris taken depending on the amount of in- 
ten^hcatioit desired. Intensificatioo is greatest when the 
amount of B is so small that bleaching is very slow, and 
decreases as more B is used. For use A Is diluted with six 
times its volume of water, and an amount of B vojyiny from 
(jne-quarter to four times the amount of A fs added. 

When negative or print is fully bleached a yellow-bufi 
image renniiinBi^ but there is no black in it. The bulk of the 


Enietiwl fl ea don 

^ow successive cbangM of water, 

and Um final traces retiiOved by out or two sncce^^ive batteq of 

^Afw cetit.J solutioa of potaasiunj itietabi- 

of water, the image is 
or bright arttficiai Hght, and 

fn ^”1* n deveJoper is unsuitable, iis the sulpy tc 

in It Will partially dissolve the bteachwi jiDage.l 

U the first application of the process doM not produce 

a^Mtond Vi*^K *^'’***i'''* " print may be intensified 

broande or fi^islight printe, the colour 
obtau^ IS nonnahy a good rich bbek. and the process mav 
much h\tlrochlotk acid in tbr bleacher) to 
mprove the colotir of aa ottictTiise p-itififajctoiy prinL 

to^^ni tlepenils on toning the image 

to bngbt rii<ldi.sh-farawii. It is a sinu:lo.sDlutin.!k wrkrfMna 

should normally not fic carried to c-omSS o™^’ 
fere n tial nctioft on the shadows will be lost. me pre 

T^e foIlQwins is the Ilford form.,la ami 
atock solutionii 


A. 


Uraiiyl nitraUr, 
Water to 


S, Potassium feiricyanide 
Water to 


zoo grs. 

•^Q 029. 
200 grs. 

20 015 . 


r^'fiuij'es twn 

(lii gmit.) 
(lOQO C.C.J 

( 2 ?gm 3 .) 
(.ICKM e,C.J 


*-ur WM. CnC,^ 

B. »u,Jd , p.,,,„,gto:ua. 

Ji” £;^.S'“jr “LT^whJS’' Tt-' wo 

■mSSon " the 

^ earried too far, the negative can 
original condition by treatment in weak 

ton t due to J. sX^euing- 

Pme-CBAis^tsViiLop^So ^ development, (S^ 
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The negative is given 5 minutes in a preliminary bath of 
1 part of fortnalin to 10 parte of ITiis bath may be 

kept as a stock solution, and used over and aver again. After 
a few minute^' rinsing, the negative ia placed in the following 
(or cMctly i minute. 


Potassium bichromate , 
Petas^um bromide 
Hydrocbldric acid 
Water , . . . 


, I gr- {0-1 gm.) 

. 20 gT5. {2- 5 f ms.) 

. 60 mins. (6*25 c.c.) 

. 20 01a, (i.ocio c.c.) 


Too long an imtnerrion causes the image to bleach, which 
must be avoided if we desire to retain the original gradation. 
After a few minutes’ rinsing the negative is ready for the 
intensifying solution. 

The intensifler may be kept in the form of two stock 
solutions^ which w 4 !| ktep good for yearn- 


A. 

Silver nitrate 

Water (di^tUled] up to . 

B. 

Ammonium thiocyanate 
Hypo * * . . 

W^ater up to , 


. Soo grs* {00 gme.) 

. 20 OZ 5 . ([jCH» 

. 1,400 gra. (160 gms.) 
. 1,400 ([Go gms.) 
zo oxs. (1^000 


To 4 parts of S add, with vigotnus stirring. 4 parte of A. 
This should give a dear solution. Then add i part of to per 
cent, pyro solution (pKsm'cd with sulphite] and 2 parts of 
TO per cent, ammonia. The negative Is laid in n chemically 
dean dish, and the silver solution poured over it. The 
deposition of the silver begins to take place in a minute or two^ 
and the image giuduiiJIy gains in strength. As soon as 
sufficient density is acquired, the negative is placed in an 
acid Gssing bath untU the slight pyro stain is removed, and is 
then well w'oshed os usual. It is weli to mb the surface of the 
film W'ith a tuft of cotton-wwl at some time during tlie washing, 
to remove a light Burfaee deposit w^hich will be found upon it. 

*Vff<:r^rr —In the nsual form of this process 

the negative is firat bleached in an acidibed elution of mercuric 
chloride, after vrhlch it U darkened in any one of a number of 
darkening agents, according to the degTee of intenslflcation 
dedred. The bleaching solution is :■— 


Mercuric chloride - ^75 grs^ -) 

Hydrochloric acid .. , Oo mins. Ho c.c.) 

Water to » - ^ .20 ozs. (1,000 c,ed 


13 


3S3 


Jl*** byd^hkific ^id should be poured on the powdered 
mercunc cblonde, aad the imter then added. The solution 

*■ ^ as it continues to blisach. 

\\ hfn bleach^, wash the nei'ative in seveeaj chao^'es. and thon 
few successive t«rths of i per «nt. hyditieWorin 

ac^ followed by seveml more elimiKes of water. 

1 he foDowing darkening Bolutions can Ite used; thov are 
armiigT«| m iticneasiag ortler of effect. 


Sodium sulphite feryst.) 
Water . . H 


I. 


Ih 


grs- 

. 30 om 


(165 gms.) 
(1,000 c.c.f 


Any non-stoiTiiag rlovelopcr. 


• Amtnoiua (o-Btki) , 
Water , 

Potassium cyatiide 
l^hwsium iodide * 
Mercuric chloride 
Distilled water 


ni 


IV. 


I CiZ, (50 c.c,} 

20 oas. {i,oQo c.c.) 

^igrs, (a ^gins.) 
^2 {2-5 gms.) 

tsa fiKj gnis.) 

pO 0 ^ 5 . (tnOOOC.C.) 


tciriia first brishl 

S?i ‘ intensifica- 

B great, for less extreme results. Uic Dcuative 
^^ ”1 till it turns a lighter brown. 

Ji n (a dEvdopci) S tiMKl for d^rkoninj? tho ^rhol** nwiM« 
pf mtensificatiou con be iifpeated if thp pr«css 

not tHw fl peawo u tbe hx^t apphcatioa does 

EiuE. give a aumcieat lucrcaso m cotrttu^ with <.1 

.t •;£x'sr,;7r " »“ " 

55-£i- 


A. 


B. 


If la (Wonckhoven's Iptensifiijr) 
Silver nitrate „„ 

Distilled water ^ ^ 

cyanide , 

Distilled water 

^4 


30 0 £S. 


(l.OOQC.C.) 
350 gTH^ (40 gms,) 
20 013 . {1,000 c.c.) 


tmensiflcatlDD 


Add B gtadwally to A, skitdng well alter each addilicjn^ till 
only a small quajility of the whole flocculent precipitate 
remaiitit, Jt is importaiiit that this should not all be redis- 
soKed. This soluticn attacks shadow detail and should there- 
fort only be used for the iateusiiicadon of line subjects, 

Ulb. 

Sodium diioantiinouaie 

(Schlippc's salt) . . . 2zo gjs. (25 ^lus.) 

Ammonia (0r3^} + . * i2o mins, {ca'j c.c.) 

Water . . . . - 20 OES. (i.ooo C-C*J 

This gives a bnght reddish-brown negative. A i per cent, 
solution of sodium sulphide gives a very similar result, though 
as the colour is less warm, the effective intensiheatiqn is not so 
great. 

Mercuric Iodide Intensifier.-^A single-solulinn mercury' 
inten^iLher can be made up as follows fl-umiJre formula) :— 
Sodium siilphim {anhydr.) . 8S0 gns. (100 gms,} 
Mercuric io^de . . . 90 (10 gms.) 

Water ..... so ozs, (j.ooo c,c.) 

Dissolve In order^ and keep in the dark. In this solution the 
4 mage gradually gains in Intensity [ the action can be watched 
and stopped at any desired ^gc. Thorough dimination of 
hypo before intensi^cation is not necessary. An intensiffed 
negative is not very' permanent, but may be made so by 
treating for a short while In any non-staining developer or by 
Lmmer^on for a few minutes in 1 per cent, sodium sulphide 
Solution. Unless treated m ooe of these wayts, the iniensifi- 
cation may all be removed by treatment with 40 per cent, 
hypo solution. Owing to tJse fact that the shadows arc inteitsi^ 
hed more than the high lights, ttii^ process is particularly 
valuable in cases of slight under-exposiire. 

Copper IniensifieTr —This process gives very great intensifi¬ 
cation, :ind is suitable for line subjects or ordinary negatives 
on which the image Is a mere ghost. 


A. CbppC'r sulphate 
Acetic acid {glacial) 
Water to 


- ^gr*. {togms.) 

. 540 mins. {56 CLC.) 

» 20 OKS. tl+ooo c.c.) 


B. Potassium iodide 
Auunonla 
Water to 


90gra. {lo gms.) 
1 02. {^o c.c.) 

10 ozs. (50a c.cj 


JntcfistficniJDn 


"Hie negative i$ bleached in A, j parta ; B, f part ■ an 
miiinfj the saliiHon dcvt-lopj iifjt: it should not he us^ tili 
™' , miJttum should be faintly acid; If it witJ not tuni 
blue Jitmus paper faintly red, odd more acetic Acid until it 
docs, The solution is perfectly stable and can be used re- 
[ 5 ealaHI>' tdl c.i;hauiitcc3. 

The bleached negative must be washed for 20 minutes in 

rufininfi ujitcr. U should thtrn he hardeitpci ui aluiti of 
farmaJm* washed, and darkened in :_ 


Silvw nitrate 
Sadium aE^€latc 
Water . 


grs. (2-5 gms.} 
90 ,, (10 

20 OES. (l.OCXJCC-) 


Alter washing, ttie negative is soaked for i minutes in a 
I per cent, solution of aminonia, rinsed, and finalh- darkened 
tn a solutum of sodium hydrasulphlte win an amidnl tlevelopcr 
made ntkalnw by the addition of a little sodium carbonate. 


Lfad Intentifier .—Like the 

very great Increase In density, 

fonnuU} — 


copper inten^fierj this ^ivea 
Bleach in the following (Callier 


Potassium ferricyan^ide 
Lead nitrate . 

Acctii: acid fglncialV 
Wiiter to . . 


. 3 &Q 
5^0 ,, 

- iSo miiia, (iS-y c.c.l 
20 OH. (t,O0O C.C.) 


(^0 glDS,) 

(60 gms.) 


of successive baths 

Thln'^^ titi ■ Kid. allowing 5 minutes in each, 

dathon in a weak 

solution (about i per cent,) of aiurnDnium sulphide. 

by Tomng.-^Tht colour imparted bv the 

Potassium ferricyanide , ■ 440 ers 

Potasaium bromide , jj„* 

"'atef - . . ' 

, ' .20 OlS. (1.000 c,c,} 

msh till free fmm stain,and darken in a 1 percent solution 
of sodium sulphide. Wash anti dry ^ 

iatensi'fier caa be applied locally 
®S' • Local treatment of that kind can also 
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(so gnis.) 
(50 gms.J 
(1,000 c,c.) 


Ill tcta LdnEGm SlJdcH and Trials lav'crau ^c|uar«« 

bs cfirried oot successfully painting an acid-proof varnish 
ovar ail parts of the negative not :rcqujnng invcnsifyfn^, and 
then treating the entire negative with the mtcn&iher^ 

Intensifying Lantern Slides and Printsi I^ctically all 
the Above methods of intcfisilication tan be applied to bntern 
slides as wdl as negatives^ Hmniide and gaslight prints can 
also be intensifiGd by the mettiods of blenching and nnlevelop- 
mcot given Above. (Sec also TonskoO 

InienHlty Scale. In Uiaking n serits of known exjKisurea 
on a satnpJc of film, these exposures may be (n) made lo light 
of constant intensity^ but for ditferent times or (fj) mask all 
for tlie ijame time, but to light of different intensities. The 
first gives a " time scale " of exposure,-^, the ^ond an " in¬ 
tensity scale/'* Owing to the fact tluit the reciprticity law 
is not exactly obeyed by photographic materials, the 
two tyjTus of #:ak give different results. The ordinary test- 
strip. made, by exposing for i, j, , ctc^ sesconds, is 

made on a time while a strip of dim or paper exposed 
under a step-wedge is made on an intensity scale. Modem 
sensitometry is based on an intensity scale, which mofe nearly 
rcprocluccs the conditions of pmctic^ photography. 

Inter tars. See AacHiTECTUHAf. PnoiooRAPEiY* 

fnEermittency Effect. If an Os^osutc is given In a 
nuinlH^r of brief instalments the reuniting density is not usually 
the same as that wlilcEi would be given by an ct|uaJ Amount of 
iight energy in one contirmoiiii expjiisurc. The effect produced 
by an intertiistfent exposure lies bctw'cen those prixluced by 
two nominally cquivaknt continuDns exposures, one ol short 
duration and intensity equal to the Hash pericKl of the inter¬ 
mittent exposure, and the other of longer duration and in- 
tensitj' equal to the average iuteusity of the intermittent 
exposure. The effect is a luanifMtntion of the failure of the 
reciprocity law. ^ 

For further details, see jTAe Thi^itry 0/ iht Pht}iagrjciphic 
by C- F. K. Mces. 

Inverse SqunreK, Law ef. II a ffarfuCC is iUuniiiiattid by 
a point ^UTCe pf light, the inteEisit>' of ilLumiuntion at the 
surface is inversdv proportional to the ^uaee of its distance 
from the lights at 1 ft. from a lamp an exposure of to secs, 
is tjocessary in making a bromide print by contact, the ex¬ 
posures nr^td at 3 Aud 4 ft. from tlie lamp will 40. 90^ 
and 160 sees, respectively. 
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invisibly 


IrrudiiitfoA 


(See Light.) 


This law only holcLj for utiJin-cted light—1,<., in the abitcnce 
of any rdJiKtor or condenwr. l-,w directed light, the rate of 
uiminiiuon of interuiit)' with increa^ng distance deixMids on 
the rate of dlvLVKcace of the Iwa™. For a parailel beam, as of 
a searcbJight, intensity is t}ie same at all distances except fm 
absorpiion by the intur^’ening air. 

wmelinies applied to ratliations, 
su^i ^ in fra-ml or ultra-violet light, whose wavelensth fails 
outside the visible specu-um. (See also Raiiiocma^hv.) 

Iodine tFf fode; ItaJ../odio; Ger.yodor/od). t - 127. 
Oae of the lialogen elements. Is obtained from Cliilc and 
appears commercially in metallic bluish-grey scales. SgIu 
bibty : I in 7,000 of water, i in 12 of alcohol, i in 4 of ether 

o' any alkaline iodide. One uart 
t part of potasainm iodide will dissolve in 2 mrts 
Of distilled water. The element itself is of lets photogtiiphie 

» 

K.R. Abbreviatio-n for " itifra-rtfd," 

IrJi I^lapbragm. See l>rA i*nii>),oH. 

describe a lens-mount in wWch 
the thread for the flange is at the back of the lens bo that the 

wltfonlS^ “ens-paneL The incor¬ 

poration of an ins diaphragm is, of course, taken for granted. 

Processes. Sec .^ispiut^-pe, Cyaxotype, 
Ink PpocEss, KALtiTVPf, PLATiKotYPR and Sepia Paper. 

Ferric a mnioniuin ci tmic. Ferrous oxalate 

:: Sie:'"'•' 

“ P^o'oerapH a taken of a smaU bright object 

P pgrap ji the effect of irradiation js negligihle. but in 
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Ivorj-typ* 

ciniHiLBtoj^niphy or iiiiiuatiire^4imcT:i stiU plioto^jrapliy tliy 
scattered can caysc an iippn?ciahlc loss of sharpness. 

It h liable to occur wJiercvcr there ia violeat contract between 
light and dark, and is accentuated by too generous an exposure. 
As can bo the ttiicker the emulsion layer on itie him the 
greater the scattering effect of a brightlydit image. Special 

thiu-blm films, of low spoeti and high ressaliilion, arc 
avaltablo for muiiature camera work. The reversal emulsioiis 
u!^d lor aTnatcur cinematography am also thinly cthateci, 
(Sm also HalatjqsJ 

laochramnlJc^ Synonymous with Obthqcrromatic, 

Ivory. The teeth and tusks of the elephant and wndraSr 
Photo^^phs can be obtained on ivory by coatiPg with an 
emulsion^ or by transfer as in the carbon process. Various 
artificial substituted have been uded, such as in^Iuble gelatine 
or celluloid eoataming a white pigment. 

Ivory Black. Made by cakbiing ivory in closed crucibles. 
Used os an ingredient for black varnish aiid as a pigmeotH 

lvorytype> or Ebumeum Process. Terms which Imve 
been applied to sev'crai photogmphic pmcesfics in which tiae 
positive or print ii on a snrrace resembling ivory.. In one 
method, a carbon or collodion transparency was produced 
upon a plate of waxed glasa, and the glass being levt^od with 
the positive uppermost, the lohowing niJxIme was poureil 
on :—GcLitine, lo p^xts \a 40 parts of water ; melt and stir in 
j parts of rinc white and 1 part of glycerine. When tbe 
gelatinous film is dry the edges can be cut round witli a knife, 
and the whole stripped from the gloss. 


Japanese Tissue 


-Vudginft Distances 


— J — 

jBpanose Tlasut, A J&panese pajjer or vellom haviof- 
sutfiiM and requiring little preparation for 
jpliotographic u». It can be employed as a base for silver, 
Mlx^. wbre, gum, aad oil or bromotl transfu prints with 
Momderable succ^. It is also very suited for etcblne, wood- 
block pnnltng and photogravure, 

JUly for Bnlarftlog Easel. It is cott^^nimit to rqat tJie 
Stt i m oelanieT with a jdly to which the paper 

wU adhere duiwg exposure. The jelly used (or " jellymph " 

A I’ ** bought ready prepanHi, j's ^i^y 
prepatation cod be made by putting tl oi. 

® 'J ® gelatiae to soak itt water overnight iu a jam 

* saucepan of water and heat up tUJ 
d^ved. stu- in a few drops of oil of clove* to art ah pre- 
^ative. and pour Ure solution into a flat metal trev to^t. 

surface to which paper will adhore on 
being flrmly rubbed down with tJ» hand or a clean cloth. 

Jena Gian. S« Class, and Lens. 

Judftluft Distance*. See Hand Camera Work. 
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K^llliype 


K. 


— K — 

K*-— TflmjMfrattires are often ojq>roiJ.e(l in degrees of the 
Kelvin flcale l thus, yooo^K. This scak% named after Lord 
Kelvin, iti the me as the Abstilwte scale 

KaLLlrype^ A pnntLng process In vented by W. W. Kicol 
the prindplc of which is that ferric salts aie imiiced by light 
to fenmis^ and in tliis copdition can reduce to the mcrtfAic 
state a soluble silver salt. The kaJlitype pmeesM b bailed on 
the same reactians, and involves much the same methods of 
working, ^ the better^known platinot>'pe proem. The only 
fundaioental diflerencc between the two is that in kallit)^ 
the hmd is in adver iiLstead of platinum. PlatinDti'po 

was at one time latrte^l fot the beauty of the results obtaifiablc?, 
find iti this respect kaJiitype does not fall behind. The si h er 
image, howmver, Cannot claim the extreme permnnence of one 
compmed of platmuin, but it is probable that a properly-made 
kaUitype print ^vould at least be no less permanent tJum ouc nu 
P.O.P. or self~toning paper. 

The $t!rl^tising soJutipn consists niaiilly of ferric pxnJhte, 
which IS reduced by light to the ins^olubk ierrous oxalate, li 
this is dissolved, in presence of silver luirate, in a duitabJe 
^Ivcnt, the ferrous salt in turn reduces the silver mtmte to 
metallic silwr, so forming the image. This process is tcrmerl 
development. The si]%^er nitrate may be part of the developer, 
but it is more economical to incorponitc it in the sensitising 
solution. 

Contrast and colour can both Ije controlled by modlhcntions 
in the sensitising solution and the doveloper. and to a fiirther 
extent by the depth of printing. In addition, the cnlour of the 
hnished print can be furtiwr niodihed by toning by any of thd 
principal processes used for P.O.F^ 

Any good quality ptper, if it will stand up to inimersion in 
water for an hour or two without becoming loo soft w ill bo 
satisfactorj'. Diawing paper is perhaps best, or a smooth 
paper inttnded for water-emonr wark. Cartridge paper is also 
perfectly suitable, w'hile for experimental work ordinary 
unruled writing-paper seiw'ea well. Whatever paper is used, 
it should lie sijctnl to prevent tlie seasitising solutign from 
sinking into the bbres. 

Arrowroot or starch size is the eosLest to npply^ but mu^t 
alw-a>'a be bcsldy made, zoo grains fao gms.) of starch or 
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arrouT^xpt Is rubbed into a with a littk catd water* an<l 

thi^n 50 osE. fl ,pw c.c.) of tmUjn^ witer Is poured on lo it. Thi; 
mixtiire is boiled till i t becomes clear (one or two mLnulw;'. 
^tminccl through musliti and left to cool. The paper is cither 
floated on thin solution (or one [uiuute or immersed in It for 
tv%'a* then hung up to dt\\ 

[f the paper is doate^, be careful it is face down. Most 
papers have a sieve-Uke pattern in faint relief on one side * thi*- 
is the bank, and if ccKatcd Oft this side the |iattem nuiy show 
on the finished print. 

The fundamental! chemical used for sertsidsdug, 

must be free from feirous salts and from organic 
Impurities, such as dust. It should give a clear amber solution 
with water* and when tested by Etdding a few drops of 
(K>ta 5 siutii fciTicyanide solution to a 2 anip]e> no trace of blue 
colour should result. The ferric^'anide itself must be pure for 
the test. ] choo^ a fair-si^cd cr^’stai and wash ali surface 
crtr^ away under the tap before dissolving it, 

tiven if We restrict onn^elvcs to the type of paper in whicli 
the whole of the silc-er is included in the ^nsitislng solution, 
there nevertheless remain very luany sensitising forniuLTt 
to choose from. That given here is simple but reliable, 
allowing considerable variation in contrast and colour to be 
ubtaincfi by modihcation of tl^e fieveloper. 

The following sensitising solution is pretMred* preferably in a 
dim light > - 


l^mic oxalate . . , 4J ok. 435 gms^ 

l^tass. oxalate (neutral). + 500 gn?. 55 gms. 

• ■ . SOogra. 55 S"'*- 

«atcrlo ...» 20 ozs. looou.e. 

Disbiletj water sliould be itscd if |ios9ibie, and ttie inisttufe 
sboutc) be kept tt» the dark. 

The paper, sixed as described, is pinned, Cacc up, on a boanl 
in a and dimly-lighted rocini. With a bread soft brush 
a Small amount of the sensitiser is spreail, evealy but very 
. P*‘P5T. Thesre mitst bo no attempt to mb tlie 

i^ubon the pajier: on the contrary, werv effort must 
be made to k«p jt on the surface. About 30 to ±0 minims 
to 2| c.c.) IS wanted for a 12 15 in, sheet. As soon as 


i:: 


the ctating IS Bur^o-diy, finish the drying quickly by gentle 
heat being care ul tl^t the paper is not made hotter than the 
hand can Minlortably bear. When fully drv. the paper 
should crackle wlieit shaken. ■ . ' ^ 
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^Printing is done by daylight, and is contiiii^etj till the out¬ 
lines of the shadow]!^ are d'iistinctly >isible^ but not lon^ enough 
to show rnorc than the faintest tint in the nnddk tones. 

For developing the exposed print is imm^ed in^ or filiated 
on ;— 

Bcttm.1 oz. (30 KIPS,) 

Hochelle salt , ^ , 525 grs. (60 gms.) 

Water to . ^ . 20 0 zSr (tooOcx.| 

As a restmincr, very effective in Increasing coidrsist and 
h^:^^piIlg the whites pure, a 2 per cent. ^lutiDn of potassium 
bicinroinatc is added. A normal dose ia 30 mini ms per ounce 
of developer (6 c.e. |.>er loo c.c.} but the amount may be vajit-d 
within verj' wide liinitB. 

The above developer gives black or brown-hlaek tunes ; for 
warmer tones, retluce the quantity of Hora-x and mcrcose that 
of Rochelle salt. Greater ccmlrol over colour is obtained by 
replacing the potassium osalnte in the sensitiser by 20 gr. fi 
gms.) of oxalic acid. The developer is then used at double 
Htrengtli. The print should remain in the developer for at 
least 10 minutes. 

Riiisiu welt alter dewlopment^ and fix for 5-10 mins, in 
3 per cent. Iiypo made slightly alkaline with ammoiua. Wash, 
blot off surface moisture^ and dry, using gentle heat if desired^ 

II desired, the hni^hed print may be toned in any of the 
solutions suggested {see Toning) for prinbug-out papvrn. 

Kata-P&sldvc. A term occaaiDEtally used to distingtiish a 
positive on an opaque base Iroin a dia^siiive or transparency. 

K Filters (or Screens}, A certain kind of conimerdal 
ydlow filters for nse with urtlu^hromutic and pancliromatiG 
emuisfons; they art? made writh a dvc kiu^wn as ' Filler 
Ydlow K." (Siee FiltekSk) 

Prefix used in the metric system {f-v-i to aignily 
** one thousand.'' For example, a kilogram is a thousand 
grams. 

Kineioscope^ Kloemato^ruph, See CixiiwATOcnAHHV. 

Kodudironie. Process of col aur photography j n troducud by 
Kwlak Ltd, It is a dye procc^ bidding tr.iiis|^arent and 
grainless positives on film. For details, see CixKfWATOORAi'H v 
and Colour Pmotookahhv. 
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Kodair^tor Kodurolj 

liuilucotiir. Tbc name {a] of an olnoJcte KfxJaJt nrocqss 
ol«olovr<ineniatography nsm;; Jcntkutalcd film, niid ((j) o( a 
new Kodak negntive-poBitiw proce® fiji'ing colour prints on 
paper. After exposure, thr film is retumctl to tl:e itinkeir 
when." it is ptneessed to kivc negatives in coloum coniplc- 
raentiity to those of the subject. From the iiey ativ«, pnnt'^ 
fn colour are tnadc bjr projcctiDJ^., 13 oth for the ncgnliv^ and 
tw the prints, a process closely akin to that used iti Kodri' 
chrome is used. See Colour r^roTDonAj>Hy- 

Kodak, A iBgistejed tmde-miirk of Kotlak, LtJ.. npplietl 
by them to vanous goods of their monofaetiire notahty 
Cameras. 

KtHlntroD, Spccd*lftrop of Kodak tiuiBufacturD, See 
SeEEi>-j;,A>ir, 


stated to be sodium metftbomte 
(^kBO,. M-W. ()61, mttxiduced by Kodak Ltd., for use as 
Hccelerator m certfiin types of oesative developers It is 
mtcrniediate to activity between todium carbonate and borax 
and IS claimed to possess a number of advantages over these 
compounds. It is a stable, crystalline compound which does 
not c^e when added to water and docs not release a ms when 
to an acid fixing bath. It requires no greater care in 
handling than sodium carbonate and u suitable for com- 
pounding niodctately active developers. 

Furtlier with increasing concentrations of this alkali tlic 
activity of an M.Q. developer does not change as rapidly AS 
^botiatc is used so that it is possibll to cS^Krthe 
activity of a weakly alkaiiae developer vrith precisian by 
varying the concentration of Kodalk. ^ ^ 

specificAtion, eodimn meta 
by f^ujiutg top -iher ro parts ol bora* and 
4' J parts df sodmin Jiytiruxidc, 

o!?reirt?w saturated solutioo contain 33 parts 

01 Kodtdk at .io*F„ or .13 parts at yo^F. ^ 

Kodurol, Trade name for glyciit sold by Kodak L-td. 
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Liib«ls. Tbe need for Inbcls to idcntlly hia varioiia bottles 
of chenucab: and solytions becomea obvious to every pboto- 
graphed' who attempts moio than Uie very simple^ work. 
Unless waterproofed, labels are liable to come away in the 
damp air of the darkroom^ and they also soon bcoomo dis¬ 
figured by drops of developer or other lici^uid that may run 
dowTi the outside of the bottle. Oeatiliness in the darktooni 
is greatly assisted by waterproDf labels, for any bottle 

the outside of which has become contatiiinated with solo don 
may be held utidtr the tap before being replaced on tiae shelh 
Gummed paper i& usually more convenient than ready- 
made labels ; a sheet ol gum dcmy " will provide material 
for labelling many bottles. Waterproof ink can be obtained 
from a.n artist's supply stjores, but if the Labels are to be proofed 
after alfixing to the bottles ordinary' ink will do equally well. 

After cutting otit a label of the requked aiie and writing 
on it the desired name {and formula, il of a mixed solution), 
the ink abould be given time to dry thoroughly. Damp the 
back of the paper w'tth a moist rag or sponge, lay on the bottle, 
cover with a clean piece of paiJer, Eind rub down. When dry, 
vamish with any comniercial celhitoid vamish or adhesive^ 
with a ^'ftrtiiaU made by dissolving oellnloid in srmyi acetate, ot 
with a solkitlcin of pamthti wax in xylene, 

A hard ream resulting from a morbid vegetable grow^ 
and largely imported from India. The brown lac occurs in 
scales {shellacj and nodular masso [button lac), and should 
be used in all ca^s where its colour is not prohibitive, as the 
commercial bleached lac is often very much detenonitedr 
t'STien bleached Liic is used it should be obtaLned quite fresh. 
When old and easDy brittle it is valueless. {Set VaJinish,) 
TItc bleaching ia done by means of chlorine^ and if this is 
not eliminated, solution is retanlcd or prevented. If bleached 
lac dries not dissolve [wiUiuut sedimenl), add some ethyl ether 
to the methylated spirit and lac. Bleached Lie umy become 
insoluble if long exposed to light. It b usually kept under 
water in the dark. The best way to deal with a stale sample 
b to brijak it up into snialL pieces and cover with ether only 
and leave it in the dark for a week, shaking the bottle from 
time to time. Tlien add the methylated spirit. 

395 


Pliomitmphy 


Lnmb^^rt 

LBmbprt. Unit of brightness, ur of the amount of Jinfit eiten 
oft by unit area of a surface. A surface that emits one lumen 
of bght per square ccjitimntne has a brigittnew of one Jamhvrt. 

Ihc liimbcrt is a most convenient unit for describing the 
brightness of Hnmes nr incandescent iKidies. hut Ls ineon- 
vemently large for describinB the briRhincss of any Ti«rt of 
Ue usual photugrapluc subject. In photoRraphiC work 
brightness is usually cjtpT<rs.sed in lumens per siiuare metre. 
A hrightni^s of 10,000 lumruH per .square metre is equai 
to one lumbcri-t. ^ 

L,i-'vtKS, CakdlK'Poivlk, STA.'iiJ.tRiJ Cakkle Lrs’ 
Alsi> ftLacTitjc I.ioiiT. ' 

Lampblack The very light form of carbon produced by 
burning pitch, resin, or any oilier smoky substance with 
li mi left access of air. and collecting the soot formed. 

Lamp for Dark-Konm. Stx Dark-Room, also Sake Lioitr. 
Landscape Lens. See Lkss. 

Landscape Photography. Thu geitertil principles of land¬ 
scape pliotoifraphy, embodying as they do tlie rulra underlying 
all picture-makmK. can hardly be made the subject of n 
the lonary article, but reference to fhctORiAt. CoMhosiTioN 

* 1 ” ^ From tiie practictl 

landscape 

work ts cdhCT a stand or reliex caincm with long cKicusion, 

™ “’’''^rtiblc len.s or witli two or more 
intercliLLCigcable lenses of different focaf Jengihs Cameras 
with viewfindem are in gencrat less satisr.tcltl^ry eScepl^t ™ 

examine tlic fiill-Le image 
assistance in landscape wmrk than fn 
almo^ any other bninch of plwnographv. save Dorhaos 

are *£rabb pinclirnmatic plates « filir« 

are dcsirabie for laodseape.i, ami should be Utvl in con- 

^cboc. with a colour filter if the coliur values of the seZ 
^ to 1)C ri'iuisUted correctly in the piiotogruiih ^lec 
Filters and CaLotrn.SEKsiT.yi' iCiitt^sioNs. S r,Sfp 
NiXATivte. UosmiNAnos Printcmo. and > 

if *** TOurse a desideratum for all goor) photo- 
^aphic work, but with landscafies it is quite powible to get 
some very chatming effects with cheap single l^sc^known 

'«“scs, or .spcctnclc lenses 

Hi lamU«^T«: work. (See also E.M-ostmE, DKVKf^or'^yi 
C.aiii;ra. TKri-oD, Swjkg Back.) ivvivloiiikm. 
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Luniem SMdes 


Lantern, or Optical Liintem. See PHOjECTOflir 

LEidtem Slide piajirams. Titles or dUpaitia for lecture 
purposes, or sliQwing results d( elections, matchctCr, iiii 
the lunteni can be quickly made in the JolEoa irtg tiianner:— 

(i) Write ivith black waterpr<Wil ink and a fme pointcd but 
not too hard pen ou an ordinary lantern plate^ alloMr the ink 
to dry thoFOUghlv^p and then fix out the silver in an ordinary'' 
h\-po tbeing hdXh\ wash and dri,'. Stale or foysicd pJirtes caii 
ol courw be used. U preferret!, write with wntcrpr4x>t 
ink on fine ground glass^ then, “Ni'hen the ink is dry, coat the 
ground with any dear. hanUlrying negative vamihi]i. 

(3) Drdinnry glass may be coaled either with 2 J>er cent, 
solution of gelatine, or weak solution {otie in five) of gum 
arabic, dried and then wTittcu on. (4) Spodt lantotti slides 
or old plates cut down to 3I x 3|, and the silver dissolvetl 
out with string ferricyanide and hypo reducer, le^ive plates 
covered with a him o’f plain gelatine. A tiumbor of these^ 
prepared in adv^ance, am always for writing on with 

pen am! Indian ink, {5] " Smoktt ' a plain pttcc of glass in a 
candle dame and WTitc on the smoked surface with a pointed 
piece of wood. (6) Type tlie notice on cel lophanCH tracing paper, 
or even thin typewriting paper, using a sheet of carbon paper 
{as Usenet for duplicating) in such a way as to give a second 
impression on the back to reinforce the lettering. The nobce 
may then W. gitick to glass with a coloiiric^sii ccUiiloid adhesive 
or bound up between glasses. 

Where it ts desir*;d to incorporate a dLagram or pnntcd 
matter, or a line drawing, in a aeries of slides, it is olten prefer¬ 
able to project the negative rather than a posilive from it. 
The dark ground so obtained avoids ' dazzle ' due to the large 
area of clear glass that In a positive would repiesent the white 
paper of the urigan^a. It is generally advisable elttier to keep 
the neimtive fairly thin, or, better, IQ tone it to a warm colour, 
the pn^ose in either case being to allow tlie lecturer s pointer 
to he seen more readily. 

Lantern S^iiiles. Lantern slides are ?imaJi transpsirencjes 
for exhibition by projection on to a screen. Two sites are 
aurrent, the '• standard ’ size of overall dimcnsicins X 3 J ins., 
and the miniature ' slide of outside size 2 x a inn. Allowing 
space for binding and masking, tlie picture on the stand ar<l 
slide is usually .a to 2| ins. long at most, and is often fsmaller- 
On the miniature slide the pietufe-opening is generally 14 x 
36 mtn. Continental Europe has b. standard slide of outside 
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dimensiDDS dj x loo nun. k 4 ins. iippro^c.) witb a [na>ih 
iTiiim pictufe-w^ 75 mm, f3 imJj square. The standartl wie 
tn the tJ.S.A. Ls x 4 ins. X toi mm.} ^ntlianiaxiEimni 

picture area 3 x [76 x 57.5111111.) 

MAKI^fC Standai^d Sejj>£S. 

Frifiiirfg tty C^tiiticL —SEidts atc made either by contact or 
projection. In tVac former case they arc of course the same 
size 05 the oegatiTre, ond when thl-i, or the desired part of It. 
is the right stre to giv'e a picture of saitablc dimensions, 
printing by contact is the most convenient method. An 
ordinary printing frame can be used, but there is considcroblc 
danger of semtehing cither nej?ative or iantenn plate in 
adjusting lliem to the required relative positions. 

To avokl this, a special frame can be made from an ordinary’ 
prLiititig frame deeidedJy larger than the negative. The glass 
of the frame is covered. sa%^e for a 5^ x 3J opening in its 
centre, with black p^per, and a piece of wood^ also with a 
hole the size of a standard Lantern plate, replaces the normal 
back. A little door is hinged to the openings and is fitted 
with a turn-button or spring to keep it closed in use. 

The negative Is ^justcfl to the opening in the mask, tlsc 
back put into place, and a lantern-plate dropped into the 
opening. It thus registers Lmmediately and with certainty 
with the required part of the negative. 

Types of Lanisrft-PtfUe ,—The tianspaiencics are made on 
lantern platen, of w'hich three main varieties are toadc, 
corresponding appmidmatcly to bromide, chJorabromide, and 
gaslight papers. The first of these are rapid and are intend^ 
for the production of pure black tones. They are often 
known blach-toiic" plat^. The ** warm-tone/' or 

chloTobromide, plates are of moderate rapidlW, and give a 
black or warm^black by normal treatment, By increasing 
the e-xpa&ure and developing in a restrained developer they 
can be nuide to give a whole range of coLouis through brown- 
black, brown, and sepia to red. The gMhght. or chloride, 
plates are slow enough to be handled, liko gaslight paj>er, irt 
a shaded spot in a room Ut by ordinary artificial lights 
Normally they give pure black tones, but warm toms* can be 
obtained as with cbiorobroitudc plates if desired. 

Lantern plates are not made in the wide rangf; of contrast 
grades in which papers are avuilabte, but this is to some extent 
compensated for by the feet that a certain amount qf control 
of contrast can be had by vai^'liig the time of development. 

39S 


Lamern Slides 


To keep iht density eoriKt, exposures will need to ^ a little 
[ongcr for short dfivdopmeut than for lon^. In addition, there 
ks usually a vartation in contr^t bttw'een plates <ii difterent 
type, tlic gaslight plated being the most contrasty. Further, 
a warm^tonc slitle is generally rathet softer in gradation than 
a black slide on the same brand ot pLtte. 

E.vp}it*re ,—The correct exposure is found by trial and etror, 
using teat'Sttips cut fmm ouo of the platw by means of a 
diamond or wheel cutter, tt the negatives to be printed are all 
of much the same contrast, it is often economical to eatablish 
the relationship between the exposure njciuired for the slide 
and tiuit needed to give a normal print on bromide paper. 
Exposures can then be detertcuned by using test-strips cut 
from the paper^ 

/3^'rioprUfMf.—With each braml of Jantern-plate a lorraula 
for a developer is Issued^ ftod it is in general best, at least until 
familiarity with the mpitcriaJ is gained, lo u 5 e tlie iniiker'a 
forniubL. 

For pure black tones with bromide plates a plain hydro- 
qtiinone developer is often used \ a suitable formula is i ^ 


Hydxoquinone 
Sodium Sulphite (anhydr.) 
Caustic soda ■ ^ 

Potassium bromide 
Water to . 


80 

grs. 

(9 gms.) 

520 


1*5 SMS.) 

50 

+p 

(5-5 gms.) 


■> 

(1*7 gms.) 

30 

OJCSx 

(1,000 c-c,) 


Any ordinal^' metol liydroquinortc or amidol developer as 
used for bromide paper will also be found suitable, but may 
give less contrast than the above hydmquinone developer. 

Warfti-tatu Plates —For warm-tone plates a standard M-Q 
developer, as for bromide paper, is suitable, and on most makes 
of plate will give a tone that is only sbghtly tvami. Increase 
of bromide to three or four times the amount usual for bromide 
papers will produce a rich warm black. 

For the warmer tones a pyro developer Ls generally 
recommended. A suitable formula is:— 

A- Potass, metabisulphite + (-1 gni^O 

Pyro . * . IM „ [ligms.) 

Water to . - . 20 OiS, (t,0ooc.c,) 


B, Sodium carbonate (cryst.). SSo gnJ. tioo gms.) 
Sodium sulphite (cryst.) . SSo „ (too gms,) 
Pbtasaium bromide * - so p> (2 gnisd 

Water to . ■ ^ ao ojs, {i,om€X.] 
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C. Ammoiuum caxbonate 
Amiiioniiiin trtowide 
Wi 3 iti?r to 


- gr^. 
. SSo „ 

. 20 DZS. 


(too gms.) 
{loo gms.) 
([,000 ex.) 


For a wMTn-hlack tone A and II are tnised in enuai parts: 
iot warifnnr tones tlie exposiue is increased and solution C is 
added to the developer. The foilo^ving table from the Ilford 
Manual gIvcA relative exposures, developer formnla, and time 
of development for di^crent colours. 

DfVrfapMtnt 


Tfluff. 

Expoi^urt^ 

DrveJoper. 

Turn, 

Warm black 

i 

A S, B 8 parLH, 

zji mins. 

Sepia 


A 8, B a, C r part. 

4 mins. 

Brown 

a 

A 8, B 8p C 2 parts. 

lo minfi- 

Purple-brown 

6 

A 8^ B C 4 parts. 

20 miua. 

Bed 

*5 

A 8, B 8, € 8 parts. 

25 mins. 


The C solution above can also be added to hydroquinone 
and most other developers (except amidol) nnd vtill give v&ry 
simiUir results. It should be noted that the presence of metol 
or paraminophenoL in n developer may make it difhcult to 
obtain warm tones. 

An acid amidol developer can also be used ; as development 
is in any case very slow, there is no need to dilote or otherwise 
alter it for varioiiB tones, which is often a convenience. It may 
be prej^red according to the following formula, and must b& 
used within a few hours. 


Sodium sulphite (anhydr,) 
Amidol 

Potass, mctabisulpiute 
AmmonLnm bromide 
Water to 


older worker^?. A suitable formula is :_- 


44 

Kr, 

(5 gms.) 

22 

gr* 

(2.5 gmi-l 

*75 

gr- 

(20 gma,} 

44 

ir. 

{5 ema) 

20 

DZ, 

(t,ooo c.c^) 


A. 

Pyro , . , . 

440 gra. 


S^ium sulphite (anhydr.) 
Citric acid 

44^ .. 

JO ozs. 


W^ater to . . , 

B. 

Ammonia 0-880 

I 02 , 


Water to ^ ^ , 

10 OES. 

C. 

AnunoDlum bromide 

1 02* 


Water to , , , 

4UO 

[0 02s, 


(25 BUS ) 
(25 gms.) 
(2‘3 ipua,) 

(250 c.cO 

(25 cx,) 
(250 C.C.) 

(25 gmaO 

(2 jO c.c.) 
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Fqr take A t pJ-t, B 2 parts, C 1 part. imU-r 16 parts. 
Tliia clevs-lopcr gives warm-black tones, de’^elopment taiuEig 
j to zl minutes. 

}i the propnrtion oi C is increased, warmer tones are 
obtained, and tncreiised exposure U mjtiired. For detidetlly 
wartn Idols exposure may lie six times noriiial, and the 
quantity of C In the above mist uni Lncraa^d to j parts. 
Development will Ibeji take 5 to 6 minutes. Ttie warmer the 
tone of the finished slide, the lighter wiU he the colour of the 
image as seen by ixlllLetccl lii^ht with the slide lying llat iti 
the tliah, and this can prove very deceptive. It is best, 
ihcrelotTi. tD time development. 

Haphazard work is particiiJarly to be avoidt'd. as with 
three variablti!—exposure, coniposition of developer, xind 
developTOent lime—good slides are by no means easy^ to make 
unless the approach to ibe work is methodic]. It is best to 
make up the devxjloi'ter to suit the tone re<^iiircd, and then 
cxpteriinenl wjili exposure and tievelopmcnt tiiiie until a 
Suitable development time is found. I mding the correct 
exposure is then simple^ and good slides of tlie desired colour 
can be made with certainty. The procedure is closely allied 
to thal nivDlved in making warm-tone prints on chloTO- 
hronuile papers, imtl reference should be inude to that article 
for {arther suggestions. 

Ga>ifgkl Pitiiifi.—Vor cold black tones, gaslight phites are 
devuJopexI In a normal gaslight-paper developer, I'or warm 
tones, the C solution frocii the first ol Hic above pyro dovclopcre 
{containing aramOfiium carbonate and bromide) can again be 
added to the developer. As gjislight pSates d we top much more 
rapLdlv than bromide or uhloro-bromide plates, the develop- 
tuent Limes, even for n;d tones, remain, njosutuibly short, and 
are not likely to exceed -t minutes, 

nirii^-Barh Since for almost any rcaXE>niiblL! 

exposure that can be given to a warm-tone Janttm plate there 
will be a developer-mixlure tluU will be correct, tentative 
development is often adopted when the exact colour of the 
fim.slKHl slide IS not regEvrded as importmt 1 hree dinerent 
clevtdopet^'^^^ those for red. brown,, and black tones in tne 
above tahk^rc pre paired, and the slide is given an exposure 
cstirunied to be more than the minimump but not more than 

about ten times thti- . , , * 

It is llien put into tlie most Mghty Tfstramed drvetoper. If 
tlie image doos in3t appear in it ruasonabk time. ex^pOftufe 
not been enough for the - red" developer ; the sltdc is 
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thflrefrare antJ tmnsfemetJ to the liiss rriitmined brown *' 

doveJoper+ if even this faik to develop it satisfactorily^ it Is 
rtnscd agiun and put Into the tiiircstrained black developer. 
By tills tneans the inakirtg oi test-strips can be avoided, and 
n slide of narmnl density Is asanred. Its colour, however, k 
a matter of cliaace. 

For a simikr procedure^ but iisiog; one dcvelopJag bath only, 
tlie acid amidol formula givm above may be ajilopted. 

Thfi Tkiacarbtimidu Pf&c^s. —Very' beautiful slides cad lie 
made by using a developer cotimLiilng thiocarbamide, a 
Substance having a solvent action on silver bromide. The 
process k. however, inclined to be iinrelbble. 

The following solutions are required r— 


A, 


B. 


C. 


Afelol , , . ’44 g*^ 

Sodium sulphite [art by dr.). aao 
Hyciroqninone , . 22 ,, 

^oiShum carbonate (anhydr.) 160 
Water to . , . 2001s, 


Ammonium carbonate 
Ammouiuiii bromide 
Water to 


20ZS. 


Thiccarbamide 
Ammonium bromide 
Water to 


&6grs, 
22 ... 
20 OZS> 


(5 gms.) 

U 5 Kflia .) 

(1-5 JJins ) 

(18 gms,) 

([,Doac,c,] 

fiot> gros.) 
(1,000 c.c,) 

(7 5 gms.) 
(2‘j gtns.) 
(l^OOO c.c.) 


Lantern plates of the cJiloro-brnmide t^-pe are tn general the 
most satisfactory. Tlse iollowing table' by Dr, Glover will 
show the relative exposums, composition of developer, and 
■ Sei.'elopnicnt times fouod suitable for different toloure. 



A B 

Normal black 

I 16 0 

Neutral black 

4 M 1 

Blue-black 

S 123 

Bine 

t6 11 4 

Violet-blue 

13 10 5 


Devfhpmnri 
Timf &£ 70* F, 
30 secs. 
;500 secs, 
600 secs. 
720 sees., 
doo 


Note that the process is decidedly sensitive to small changes 
m devtJopcir Oouceuttution and tenipcniture of development. 
The latter should be kept atricUy conjsta^nt by means of a 
water-bath, and Uie c[uantitJcsi of solutions A. B and C should 
be occurattly measuml. The colours tend to be distinctly 
unreliable even when all precauLtoiis are takeiip and the final 
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CoEouf is tiot shown till the slide is dry. A good sliUu by this 
process is cplisidercd by m^idy to be ol liner r|U^]lty than can 
bet obt^ned in any otller w'ay. 

Negativtts ol contrast are essential, but much, of 

courac, depends on the brand ol Lintcm pLite used. 

Tht JiHtshfd 5/pxif, whatever its colaur, should have fult 
gradation throwghout. and tJtuiigh the shado^vs must ccrtaifily 
be strong they must on no account be bloc Iced up. The ^st 
contnLst for a slide depends to some extent on ttie coniLitions 
under which it wilt be abown i a slide suited lor projection in 
Li Urge Lull or with a p:Fwcffut light would be strong for 
home prijjection ^vith a striiiLll lantcm^ 

Afi si idea may lie exposed to consttlerabk heat in the lantern, 
they should be liardcned before ilrymg. Any of the methods 
uMd for liLLrdenjng negatives is suitable. Dust niuHt Ik? 
srrupuEoualy avoitled : the mngnitioation involved in pro- 
joction makes most unpleasantly prominent dust particles 
that nuLV have stuck to the siide in drying. For tlie same 
reason, mfshauical jniperf«;tions on the negative show much 
more than on a print, and spotting ts so difficult os to be tm 
practicable for any but the mOHt skilful W'orker. 

Pnttlitrg hy mdaciion .—Where the size of the prignml 
negative, or the rfflUiircd part of it, is such as to make printing 
bv contact unsuitable, the slide may be mado by projection 
with an ordinary' enlarger. If the negative is larger than the 
slide reduction will be m^uired, and for this it Is L-sseutiaJ 
that the enlarger should li£ive a long extctision. Where the 
enlarger is not Lupalde of lieiiig ex tended far enough to project 
a rsdiiced image wheii nsing its- normal lens, it is necessary 
either to improvise some means of carrying the leru farther 
from the nDgLitive or else to repUiCC the IcU-h temporarjly with 
one of shorter focal length. As a makeshift the focal length 
of the standard lens may be decreased by adding a positive 
supple mentary^ lens, but if the nltemlion in ^x^^d length is large 
this is Ukelv to neers^tate extengve stopping down. 

I f ii long-extension camera with a Jocwiiing screen is available, 
Slides may be made by reduction in the camera. For this a 
lanttrn plate ia loaded into the dark slide as though it were 
a plate the negative is set up at the window' or in front of a 
Btuit4Lble ddfiiMd artilidal light, and is rimply photographed on 
the slide llic process is practically identical wiUi copying a 
print (see Copvisc). If the negative is to be iliummatj^ 
by davliglit, and unobstructed skylight is not syllable, the 
n^atiVe may bo placed id n w indow with n white card, larger 
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than the ncif^tive, behind it at an aTtpb of 45*, This, If wcl] 
lit by direct light trom the ^iky, give veiy even itlu mi nation. 
For artifkaal light, two ground-glass or Opal screens j each rather 
larger than the nogativCj and separated by an inch or so^ may 
be placenrl behind the negative to es'^n out the light of a 60-watt 
or jofl-watt opal Lamp. If electricity is not available, almost 
any other light. Including that of magnesinm nbbon^ ^i\l do 
as well- Magnesiura, on account of its briUtance, hi particu¬ 
larly uivelul for the long exposures associated %vitli warm tones. 

Where a suitable camera b not av-ailablc^ dsed-fociis 
redoemg box may be made up. Tliis lias a holder at one end 
tar the negative, and another at the Other end for the slide- 
Betweeu the two is a lens, so placed that a sharp image of the 
negative, at the rfhquired’siEej^ is thrown on the lantern plrite. 
The ncoes^snry dimensions and other detailB can bo found in 
the article on taking the figures there given for 

lens’to-paper distance as rdatiiig to the Icns-ncgSitive liistHnce, 
and vice versa. \Mth negative and lantE:m plate In ]>DsitiDn. 
the exposure i* niade to unintermptoi] skylight^ to a white 
mrd Illuminated by the sky^ or to artillci^ light disused as 
suggested above, 

fry —Now that so many negatives are 

inade with minlatnm and other smaU cameras, slides more 
often need to be made by efilnj-gement than fay rLHlucticm. 
The procedure in this case is exactly like that of making an 
enlarged bromide print- Whvre the degree of enlargement is 
smaH, focusing should be done on a spoiled lantern plate to 
which tvhitc pnper has Ixjcn pasted rather than on the base¬ 
board, or the thickness of the plate may throw the focusing 
out enough la be noticeabEe. To prevent rcllection the 
lantern plate should always be laid on black paper, never on 
the white focusing surface of the baseboard or C'disc). 

ftmskittg Sha Sitde^ —Before it is ready to show in the pro¬ 
jector, a slide has to be masked, bound and spotted, fteady- 
cut masks can be bought, but it is best to make euch nsask to 
suit the exact size of the picture-area requirwl. Plain black 
gummed paper may be used, or there is available commcrdallv 
an uncut mask ruled in simall squares so as to enable aji exactly 
rectangular opening of any siic to be cut without difficrult>% 
Over lbs masked slide is laid a covcr-glaaa, which mav be 
purcbEised as such or made by dis^lvlng the gelatine oft a 
spoiled lantern plate. The two ar^ bound together round the 
edges by strips of black gummed paper. ^ ^polting the 
slide consists in ahTixing a small disc of ivhite paper to guide 
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tbt proiectlonist in inserting tlie slide Into the earner : holding 
the slide bo thiit it ie seen is it is to appear or the sereen, the 
six>t tioes at tlie bottom left hand corner facing tlic observer, 
^lanv cKis^tinK British slides have two spots at the t%vo t^ip 
corners; this me^od of sp-itting, however is now obsolete _ 
For ConUrental standEird slides, a stngk white spot at the 
lower right-hand comer Is used, while in the white 

spelt at the lower kit-hand comer is again ataiirlard. I his may 
be replacctl l)y a red stnji along the boltum etlge. 

Tkaksparencies. 

Trit.taparendfS in the X 36 mm-sue^n bt made dther 
QU laatem-piatis or on leiigHis of stmtlaird 33-inni. cine him. 
In cither case it is uatinil to print by contact from rainiAture 

""^Lantcm plates of siic 5 >t 3 ^ obt^ned from 

any maker, and are intcd exactly as am the plums of «« 

akl-adv discussed. For tiiis size, however, special Untern-sdide 
printers can be oblaincd ; with one of these tl=e work & very 
considerably fspedited and tlie risk of scratching negatives or 
slides is reduced to a mtninium. So far as rwolts are con¬ 
cerned, a printing fnimc made up on the lines suggested under 
/’ri Ilf I ttr fry Contact above, but fitted to take the negative film 
in whatever lengths aft; convcnieut for the individual user, 
will be foundtuiually cflective. Theslidca are masked atid bound 
exactly ns are their Larger cQLintcrparts. . . i 

C:)wtnK to the low priec at whkb potrttive hlni may lio 

bDiiiflit manv workers prefer thig niaLtJnnI to the nmall lant^-ni- 
plidtes. It ban apprfjxittiatuly the chi^actcnstics ol a 
black tone plate, and givti^s transpareticic-s of jwrftxit quaUtV- 
ITinting IS done cjti strips about 24 ins. long, ii^m^ an ordinary 
printing frame, and the exposed film is develupcd. fixed. 4oil 
tiardeiied exactly like u slide, After tlrying, il is cut as 
reuuired and boiiiid up between gtas,siS- 

Film transparencies an- frequently tnade in contmuou- 
Icnctbg intended to be f«l through the projector from one ^1 
to another. Two lout; lengths of cine tihii-^onc of ncgativw. 
one the positive stock—are not easy to handle simultaneously 
parUcubTriy as the only part of the f^trve film 
ex^ed to light is the one frame being pnnied. 01**= “c 
sSfprintere devised for the work is therefore much to ^ 
preferred to any printing frame. Such a pnnter allowa the 
positive film to be fed. frame by frame, p^t a m.^k against 
SJhich are also placed, in turn, the negabves It) be printed. 
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Lead Ntlnjli: 


Alter oxposiirtii^ tlie entire strip of transparpijcif^i, printed, it 
may be* ftum negatives on many different rolls^ is devtioped a 
a unit in an ordinary tank. (See Developmhjct.] Though n* 
30 durable m gloss slides, a film-strip ot this sort la inexpeitsLv. 
to make and convenient ta exhibit^ and has the advaiitnjj> 
that the Lantemist cannot mistake the order of allowing, 
Wlicre a miniature i:3Jtlcni is tiiwd for colour work in con¬ 
junction witti a larger camera ipr jnonoclircimo photography, . 
miniature projector Is tusuaiiy also acciuircd for showing tiv 
t olonr transparendt'S. Sooner or later the tiaer of such a cotn- 
binatioh will desire to show his monoctironie pictures bj 
projection^ which he can only do by making miniature slick 
or filin-strip$ by reduction from hk larger negatives. Hxcep.i 
in detail* liie procedure involved is exactly that of makim^ 
standard by reduction from iarger negatives. (Sc-t 

Printing Reducti^H above*) Where a hlrn-strip is to be madt^ 
tlirougb ^0 enlarger, nitans must be devised for Tolling Hi' 
filtrif behind a mask, from one spool to another, thfi holder 
being 50 made that it can lie on the baseboard. The cantfrfcL 
Wy, with lens removed. Lais often he useti as a film-lioliJir, 
the picture being prujected through the open lenB^ftari^r 
The focal-plane shutter of tlii- tanieni is thcri u-'^cd far expenyiaf:, 
A dummy focusing surface must be provided ol the same thick¬ 
ness ns the fiJm-holder. Similar schemes will suggest themsclv< ; 
in connection with the other methods of printing bv reduction 
described in the section referred to. ' 

Foe iNTtasiFiCAxioN* Kfouctiok^ or To^iM Lantern 
blides, s^ under these tespccrive hcadiJigs, J.antum slid^a 
can also be made by the carbon process ,v,), 

coined to imply inteusilicatiuii 
K^Ir^ ^ippli^Jd to hypersensrtiaing* afb 

the film by prolonged closure 
rr cslposuj-v to tlje vapour of merrerv 

i*Tr to sulphur dioxide, bee HYpKkSF.ssiTisTN'GT 

Latcm Ima^e. See Image, Ustest. 

Lftw of Sqwares. See Ihversi: Sq^ahes, Law ok 

Leiui InteoBiflor. S« Intewsificatiox. 

mmc acK!. e-iAporating and cr^'shUlititijf. It occtiis in 
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ianl. white, opatiue, octahedral mstaSs. It is used \r% bi- 
lensMcatidn (f,p.T ^ ^ constituent ol some 

corabiDfd touinj? aud fixing baths. ISm belo^, a-tid Twtw.} 
Like idi lead salt^f, it is jjoi&oudus, and aa lead is a cnmulatiye 
IjojsotIk vorj" special care should lie laken by those who use t\ 
Srequcnlly. 

l#nd. Totting wlili. A solution of lead acetate Kas l^n 
prttposed as a tonin^f ttath for albumetiiscd and gelatino- 
• htoride papers. The following fonnula has been suggested :— 

Lead acetate or nitrate - ■ i (iz*3R“S'J 

Hvpo . . - - . H OES. (loo gms.) 

PiStilled water - ■ .so ., tjflo ex.) 


The toninir action in any bath oI this character is due to tlie 
forma lion of lead sulphide- Resui ts arc extremely .mper- 
mancut.. 


Leather, to Hcvlre. As leather enters SO largely in the 
coverings, etc., of camern-S. the following hints for its “^tment 
will be useful: Cieurnttg WArr—Saddlers* soap obtainable 
from any working saddler. For tfoihrrth^ fm Ue<me x^rry 
dry tie the best treatment is gentle rubbing with sweet oil, 
nr prefcrobly castor oil, once a day for a week Jha 

treatnient tends to prevent cracking, and a go^ for 
cunying^csiaca, straps, etc. I)nrb^»ig 

be mix^ with thin sheUac x-arnish; or the white of an egg 
beaten up with S to lo drops of strong ammonia, and ml«d 
with nieiosin or Indian ink; or take lo parts of slicllac, 
loo parts Of alcohol, and i part of nigrosin. For rwiwofra? 
Uathef use ordinary furniture polish or ^ ounce { 3 i^x.) of 
turpentine, in which is dissolved a bit of be«wax ateut the 
airt of a marble, plus about a teaspoonfni of linSecd oil. 
teather vamisk can be made with mcihylateil spmt saturated 
with shellac, or methylated spirit, loo parts ■ shcllAC, i* jwrts. 
while turpentine, 6 parts ; 8'*“ 

i part; spirit of turpentine, 6 parts. Bookbinders lecher 
varnish or French leather varnish can also be used. Thera 
are several exceilent leather rtviveis on the m^ket ready 
prepared for use. (S« also Bellow^ and Buicking, To 
mend letiiktr M/euw. etc-, 5“ Marine Gtua.) 

Len- i^tin. UNi. a small bean or lentil). A lens is a piece 
of traylp^nt material tusually gl^) 

surfaces (generally mcludmg flat). Transparent 
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Bubstanccs have the pro^rty oi bendings or reiracling^ rays 
&f light livhieh fall obliquely, and the efftef of thv curratufo 
of the surface is to cause all rays emanating fmin the point 
to be refracted so to pass through a sctotid point. The 
first ts catted the object point and the second the image point. 

Any extended object can be regarded as an assemblage of 
points, to each of wMch corrESponds an image pQicit, the whole 
u-s^rnlilage of image points forming the image of the object. 
When light, diverging from the object point, h catisctl by tbe 
lens to converge to the image point, the lens is called con¬ 
vergent for coUectlve] : it will be found to be thicker at the 
centre than at the edges. 



ft. \ pliiw-ftAV«»; (ht c^Juv^rloi raauwaa 

^^.|^h^5lUlMnravE; pl34»P: /. brtfltJTE 


cxOnl or ijlvrii^i nkMilwm. 


There are also lenses which are thicker at the edges than at 
I he centre, and these are called divergent (or dispersive), 
bMaose they cause tight divcrgliig from a point to diverge 
still more ; lience no image is formed, but the point from which 
the rajrs diverge after ]>assing through the lens w still con¬ 
sidered the image and is then to bp virtual. The image 
formed by a convergent lens may also be virtual If the diver¬ 
gence of the rays is too great to be overcome by the convergence 
of the lens; where^ however, an image can"be received on a 
screen that Image said to be real 
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A convex or bulging cun-^lure of the Icn^ isurJaee protluces 
convoi^cncd* a holloiv or cMcave surface produces divergence, 
BO that a convergent lens mu-St ha vie at least one surface convex^ 
and according as the other is convex, flat (plane), or concave 
the lens is called double convex, plano-cortvux^ or mcnisCu-S. 
Similarly divergent lenses may be double concave, plano¬ 
concave, or meniscus. These forms are illusitated In !■ 
The line joining the centres of the spherus of wliich the surfaces 
of the lens art part is called the axis oC the lens. 

The. History oj Photographic Lensr^. 

It would appear that lenses of at least a primitive kind have 
been knowm from very remote antic|uity, and Aiistopbanc^ 
(about 4 :J 0 U.c,) writes of the transparent crystal 
then ui^ as a burning-glass to hghl hres, \Vliether this was 
of glass or of naturaJ crystal is a matter of conjecture. Sp«la^le 
lenses are nientioncrl by Giordano da Rivalto in i^oj, as having 
b^^u in ventei.l only ‘‘ twenty years ago." I’his uill h-v the 
date at 1 4^5, when they were constructed by Sal vino d'Arman, 
a Florentine. Alcssatidro della Spina, leaving seen some Qf 
Armati s spectacles, made them for himself, and publishi^ the 
method of oianufacture. The tUtintifacture w'as long alnrost 
confined to Italy. Sir Christopher Wren was oiwj of the Tint 
to make satisfactory lenses in this Eountr^r. In past t® t^es all 
lenses were made of crowm or Hint glass, the former being im 
from, and the Isttcr containing, Icad^ the llsnt being slightly 
more ^efTacti^'t than the crown ; but since the introduction 
of thu Jena glasses (see Class) many of the optical glasses in 
u^ can neither be called flinl nor crown. 



^i:±. r. ^ 


As soon ns it was announced in tSSP by T^aguerre and 
Fox Talbot that they h;ld bc?en enabled to obtain a permanent 
image in the camera-obscura, the ability and skill of mathe¬ 
maticians and opticians brought into play to produoi? 
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Icii'scs wh3^;:b should be ir^ from the ohjcctlous comnion 
to the double-coovex Icus* which was tlmt f^enenklly used in 
the cameiii obscuru Ln those days. The smgk Jens was 
replaced by the achromatic combination of the telescope 
{hg. 2)* This was eventually reversed, and the plane side 
presented to the object, as in fig 3. TJscn WoMiiston s meiiEfiCus 
[fig. 4) came to be recognised ns a means of extending the 
definition ; and in 1840* Chevalier, a Paris optician* still 
further Improved it by a different method of acliFomatiiilng 
the Jens. Bnt in 1841, through Use agency of Voigliander, 
a practical optician, a lens designed by Professor PeUval, a 
malhenraLician of Vienna, was made and introduced com¬ 
mercially. ThLs w as the portrait lens ; and it is a remarkable 
fact that it is the model (or many portrait lenses of the presenL 
■day. Fig. 3 a sketch of PttavaJ« original jxirtrait lens : 



mi. ^ 


the coarsely shaded parts are crown^^ the fi nely shaded paita ore 
dint glass. This has been modified by Dal I racy er* by Grubb, 
and ilic noted American optician i!iIorTisoEi ; bnt all arc con- 
litrnctird on the principle of the same lens. I^ofcssor Pctzval 
calculated at the same time a landscape Jens [fig. 6), which 
was not introduced commercialiy till 1857 ; and an English 
-optician, in 1858, having suggested a lens with a concave 
gl^ ui plaw of the duphragni to lengthen the fociu and 
llattcn the field. DjiUmeyer introduced hU famous triplet 
(fig- 7h which wna nmcb used and admired 

lenses luero first of aJl of the kind shown in fig* i, 
with which cstrCmely b mall diaphragtns ato necessary to reduce 
sphweal abemtion. This was improved on by Slater, 
■Grubb, and Stmahed, and ovcntually took the foik shown 
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m fig. S. A crown-glass leos of meniscus tonfl is printed 
to the object, and is cemented to n flint menisctis. This gives a 
mucb flatter field, and allows the use of larger dia|ahragTnsK 
The rapid njchlinear doublet, or E.R, lens, consists of two 
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of th® aplanatic single lenses [Slater-Grubb-Steinhcil fomi, 
fig. S). mounted in a tube with a diaphragm between. If rrally 
good this form wilt well cover a plate the longer dimenaion of 
which is two-thirds the focal length of the lens, and quite good 
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definition will be obtained with an aperture of //S. ”nius a 
gocxl rectilinear doublet of about d ios, focal length wiU well 
cover a quails plate (4i by 3HI! at an aperture of//8. In all 
doublets, the diaphragm Is placed between the combinations, 
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so that the diiS^tortion of the one is cij>posed hy the fljslortion 
of the Other. 

The flluglc elctnenis of the Tectilmear may be uscli as simple 
of long focus, this use being especially difsirablo for 
landscapes, or pictorial effects in portraiture. 

pip front lens, with slop behind, gives e^celJen^ central 
dennitioD. By 5fopping down* the fine definition extends aI] 
avet the field. Tlie back lefts, with tlic stop in fronts gives 
rather soft definition at full aperture ; but tJie definiUoa is 
evL'O afl ov'er the field * and cim be sharpened by stopping druvn. 


and jVvJfl/ Pinner. 

If a Convergent lens is held up to the sun or other distilt 
Objert, the distance of the image from the lens is called the 
local length. Most photogmphk lenses consist of several 
constitnents, so that thetu is no defuiite point for nieasure- 
focal length is defined as the focal 
lenEth of that single thin lens which wiU produce an image of h 
distant object the same size as that formed by Uie given lens. 

If we measure from the focus towards the lens a dLstance 
equal to the focal length* wc arrivtr at a point called the nodat 
point. Another nodal point can bo found by turning the kn* 
round end fur end, ' 


The two nodal points and the focal length couipIcteLy dcfme 
tlie kns and enable us to find the image of any object by mean^ 
of another pmpmy. Any ray thrDugh one nc^lal point will 
emerge f^m the lens as d n came from the other nodal point 
* inoteover any tay meeting the pbine 
tlirough H nodal pointy pt'rpcndicuJar to the axk, called the 



nil ^ 


nw’,t^n ® a point on the ottwr 

noU^ pkujc at an i,-qual distance fmm tJic axis. 

Thas 1(1 9 let tiic nodal pfonca be HQ and R'O' and: 

^ L ^ distant point on tbt 

tTu M PQ a lav ; it 

wiU be rtfractnl by tli« lena to pass thnaugb the focui 1-': 
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□Ibo the emergetit my will meet the second nodal pkne at Q\ 
where Q'B' ■= QB, A my PS throQ^b ttre ilCHial point B will 
emerge Irony S' unchanf^d in direction as The inter¬ 

section of these two emergent rays determined the unage of P 
viz, P'. is die imago of OP, Tf we call OB, if and O'B'p 

V* the formiiln connecting o and c, which are caJJrd conjugate 
distances, Ls 

ifU Hr I/P lj[f, 

Furthermore we liava the ratio 

size of image O'P e 

- « - « magnifn^don. 

size of object OF if 

aLw OH or fi (i 4^ i /w) / and p i— (tH + 1) /. 

It can be vefifsed that these valued lit in with our formula 
above. OF is thus seen to be /{m and F'D' = /mp* so that 01". 
F'O^ = 

The rules above for finding the image apply only to a 
perfect leits, or where the diameter of the Itn^ and of the 



object are smail compared with the h>rai lengdi. In pitmticc 
good pholographk kn^cs are as nearly prfect as possible for 
a given specified range ol apertarfr and image size, and this is 
brought about by the skillnl combination ol components by 
the lens designer, whereby the errors of one component are 
cancelled by opiJosite errors in another. 

The errors wliicli may be pnacot in kns images are dassiEcd 
under hve nbemitions which depend on the shape and local 
lengths of the lenses pti>diicijig it. and two chromatic aberra¬ 
tions which arise from the uncc^ual refraction of glass for 









Lens 


di^cre-jit colDurs. Alittirations art best obftert'fjd by examifun^ 
the intake of a small pinl^qk umJer coiisiderabb n^agtiihi^ation, 
and can be de%ciibc 4 irt terms of the departurca of that imagu 
from an exact reproduction nf the pinhole, 

Sphffricat aUnitiws is seen in tlie images of nxhd points aowJ 
from the Inability of the lena to refract the rays failing on 
the marginal ati:fl central portions of the lens to the point- 
Tbis defect is iJiustTatccJ in hg, It is impossibie to get a 
sharp focus where this aberration is present, but impnovement 
can be o-btained by stopping down (reducing the sipcfture). 
Ihe i mag e of the pinhole will be round but unsharp^ 

CoraiCT is a similar defect appearing in poinbi away from the 
axis, but owing to the unsymnictriical refraction for oblique 
ray^ the iuinge of a round hole is. no longer round but shaped 
rather like a top. The ima-gc can again be improved bv 
stopping down. 




Astigmatism is shown by an inability 
bring horizontal and vyrticaj lines to locus 
in the same plane at the top and 
bottom, or sides, of the held. 

At the foci^ for horixontai 
lines, Lh(? Imag^e of a 
point is drawn out 
to a very narrow 


to 


fAfter 4 diafc^m \^ 
cim'f jPkt^jrmpSiy..} 


ellipse (practically a line} h'^ing 
honrontaljy; at the focus for 
vertical bnes, the image is £>imjlar. 
but lies vertically, 
of focus between the two, thi 
point is blurred, but approximately aiX'UlQr. 
formation of these images is clearlv shown 
In simplihed form in the diagram fig. ii. 


Cnrtrdli^rz a/ thi fieM is ahoiivn by t he focus of pointa in tJic 
outer porliotes of the fidd requiring a different position of tJic 
focusuig from that for axial pomts when the object is 

flat or wholly at a considemble distance from the lens. Both, 
ostigmatisin and curvattire are diminished only slowly by 
stopping down. 
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Diiloriion afisiss lioci A di^bcOTicnt in tht position oi 
image points in the ontcf portiocis of the field from their tme 
p)Osjtioiia, 50 that the iniAge is not a tme nepresentation of 
the object, the image of a rectanililof window-fwiic will 
have its aides curved. If the sides are concave the distortion 
ta called pincuBhionp if the aides are convicx the distortion b 

barrel. - , - a. 

If the focttsitig screen Or the photographic surface is not 
parallel to the Ts-indovr frame the sides of the image will 
converge ; this is called ** ke>'Stone distortion ** nnd is not a 
defect of the lens, but is due to incorrect usage. 

Chromasic is a fault which results in the focus 

for, aayp bine hght being different from that for yellow l^bt^ 
as suggested in fig. t 3 . Now white light consisl^ of a number 
of coloured constituents, red^ orange, yellow, green, blue and 
violets and ii there Is a different focus for each colour the 
linage cannot be correctly focused anywhere, bul will show 
coloured fringes; this is caHed axial chromatic aberration+ 



n^. 


A mundar appearance seen on the im^e at the edge of the field 
is called obMque chromatic aberration. The lays for which 
the old norKolour-senaitive photographic emulsion w'as most 
sensitive are invisible and lie beyond the violet end oj the 
visible spectrum. With Such an emulsion it ■sometimes 
happened that when one object was focused on the screen the 
photograph showed sh.irpest ibens on Another (nearer) object l 
the leas was then said to have " chemicnl ” focus, 

FiM a/ a L^ns. 

If a lens is placed on A camera much larger than it la intended 
for and focused on an open scenc^ it will be seen that only a 
drcular portion of the focusing screen is illuminated ; the 

14 ^^5 
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dLi^cUr of this circle U the field of th« lens. It will jiUo be 
noticed that the imafic is mdirtinct towards the margin and 
that only the image within a circle of diameter D is sharply 
defined ; then I> Is called tJie usefnL field of the circle of good 
definition. Finally, iLd is the diagonal of the plate for which 
the lens is listed, d is the camcm field. Obviously D should 
be greater than d. Field is uBuahy expressed ^ an angle 
subtended at the nodal plane (say A). Then A is fouad from 
the formula 2 tan Aj2=dff- 


A figure. 


Suppose the lens focused for a distant object. The Laigest 
circle of Light that is utilised by the lens in forming the iniiage 
is called the aperture. This need not corrcBpond with the 
diameter ol the lens, as tnay be seen from fig. i whidi shows 
the section of an imaginary lens. A beam of light whose 
diameter is AA' is cortwrged by the finst lensj and pa^cs 
through the stop or diaphragm to tlie second lens^ 
which Gonvetges it to the focus F, It wtU be seen that it is the 
opening BB, not the rims of the lenses^ that limits tiie diameter 



of the beam- AA' is the apertnre d of the Th^ 



7>/i« of PhaiDgraphic 
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the simple shutters the inexpetiaiv^ cameras^ and a autlicjent 
exposure t:an be obtained in bn§^ht light, witl] modem emul¬ 
sions. with a lens ha^nug an ajierturc of //14- This Llien may 
be Jodkeil on m Uio coinimuin aperture that should be expected 
is a photographic lens intended for general puTpOsea iui^luding 
snapshotting, 

A satisfactory single non’Cemented \tris can be made liavang 
this aj>erturej covering a field of about 5a(that is. the local 
length is Rbout equal to the diagonal of the plate). The lens 
is a incniscus Ibg. ic) place*^! either in front of or behiind the 
dLiphragm* the position of which is important. The Icrsis is 
not corrected for spherical aberration, clironiaiic aberratior. 
Or coma, but theise are* uisirnportanl at this npertiire ; more 
serious is the distortion^ and this can he cured by employing 
two menisci, one l>erore rind one heliind the stop ; this is the 
peristopic Jens, iind can have an aperture of about /; ii. To 
increase the aperture it is necessary to correct the spherical 
andchronratit aherriitions, which requires e-teb lens to be com¬ 
pound ; this gives the rapid reclilitieaj, having an aperture of 

m- 

Konc ol these Lenses ia corrected for curvature of the field, 
eorrection of which requires special glasses which were not 
available to the earlier opticians. The incorporation of this 
special material in the rapid rectilinear brought the nemlier ol 
cQftiponetafcs up to six, A number of ditferent anasdgmals 
(as they are called) ol this tj-pe were made having em aperture 
usually of//6-fi. The ailvimbige of itiis type, comprising two 
members of equal or slightly ditferent focal lengths, wa^ that 
JwidirionLd lenses haT-ing longer locus (at smaller aperture) 
were available by use of either the front vr the rear member 
separately ; tlicse lenses were ihqreforc known as convertible* 
In striving to improve the definition or increase the aperture, 
opticians added other components till each member contained 
Jour or even five Jenses cemented together, and manufacture 
became difiicult. 

The Hughsh opriciau, H. D. Taylor, on the other hand lound 
that by using separated Icnsefi he could achieve equally good 
results with three glasses only. This was the Cooke \ it ui 
not convertible but lends itself readily to tlie design of lenses 
of Jar go aperture, up to //5, so that all modem high-speed 
lenses have developed from the Cooke. 

Figs. 14 and 15 giv^e, in section, the construction of a large 
number of knses of historical interest, or which art m 
current use. 
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LtPi^sfar Spif^ial Parpaes. 

Vaxious types of Iciie afo made for different purpose. For 
portraitune indoors, whero the light is not more than ono* 
hundredlb as bright as outdoor daylight, it is necessary to have 
a kne of large aperttire to make siiort exposures po^ble. 
Before the anasllgnmt was invented tlio Petival Jens (fig. 5), 
which had an apertuop of/^3'5, was generally used. To obtain 
pleasing results in portraiture a lens having a ratlier long focus 
in relation to its plate is required, so that the angular field is 
small: consequently the fact that the field of the Peuval lens 



was corv^ed was not very' serious, XcvertheleES nowadays 
the large aperture aonstigmat of Cooke type is genendly 
prefcTT^. 

At the other extreme, the prokssional whose work consists 
in photographing stationary Db|ects does not neetl a Large 
apuHure, but his lens mu^ Ixs very well cornjcted for nil 
aberrations. An aperture of//6 to //&, with a held of 5a to 
60* iB usual. For photographing docuTiients for reproductioii 

4 fd 
























Lena: 


find for copying paintinga Icru^es Imvjiig special colour cor¬ 
rections, called process and apoch-fomatic process lenses, are 
used; tfiese Itave an aperture of not mole tban //lo, and a 

hm Ot about 45*. 

The arcliitectenil expert often has to photograpb iiitctiors 
with Very limited fp-toe, and rci^uircs for thrt a wide-angle 
tens ill wlitcb the field reaches loo* or moie. With such laigc 
fields it is II n reason able to expect a large aperture; usually 
the working aperture is//tfi. but Bometimea a larger apcrtuir, 
provided to yield an image suincicutlv briglit on Ihc 
bcTcen for focusing. ' 

The press pliotogtiip her requires a rapid lens having v^ry 
good Dorrections, since lie must get bis results often in ver>' dull 
weather ■ the press Jens has a field of about ^o to 55“ and ati 
ajwrtnTe of //4'5 or wider. For interior work he nsquires a 
stdl nioit? ^pid lens, hut aa such a lens and its camera would 
bulky he uses a uilniature camera in these circumstancis. 
i he small makes it mconspicuoiafi. and the small lens has 
consMiepble depth of focus even at large apertures. In the 
small the optician can increase the angle of field, which 
enables him to reduce the focal iength of the lens for a given 

fun her reduction in 

bulk. These lenses can coyer 55' an aperture of /}2, or even 
f/J + 5 i ^ind the negatives will stand constderabk* cnlargcnient. 

:V sjKciaJ type of lens us the telophoto^ originallv made by 
p a dispi^rjive lens beliind an ordinarv photographic 

leua to increase the focal length. Its stJujclal virtue is that 
the camera cxtcnsiou is very much Eesa than wdth a normal 
lens of thi; s™e length. OriRinaJIv the separation vvaa 
made vanablc so that the focal length could be altensl. but it 
wa; impossible to make this arrangcmeiit well corrected in all 
,*‘P®rti''= ’'■cry small. Tbe modem 
telephoto IS of hx^ focal length and so can be used just like an 
^ aperture compares with that of normal 
an^lar field is, of course, only half. For 
further details, see Telrhhqto Lems, 

pnirtical jicrfoniiance, in the 
iMtl t. t. niitde bv photoffiaphiiig lens- 

iMting charts under cotitrollcrS conditionl; this inddentallv 
t^om there may be in the optical adjustment of 

AcrnmnanipJn ^ TnstRiction ^lanual 

accompanying the A.I , Lens Testing Charts [lliifc A Sons, 
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Ltil). With the ajd thei^' chJurtN the resoiLitinn ;it all 
tyi thu firhl Ih^ evaluatL-ti in lilies j^er iiiilJimetre, a.nLl tJie 
pres«ice, and effect, ol such faults as anti^ati^iin and^Ciirva- 
turie nf held ean be rlctermiiicd -with exaclitiide- 

Ati old lerts should be examiued for scratches, chipped 
cd^es and deterioration of cement. This *:an bv done by 
holding it tip to a strong light having a dark border, r.g.^ a 
window fmme. By carrying the image of the dark border 
across the lens any defLCt wid show up. 

If a lens of old pattern and unknown quality is purchased, 
it may be desirable to put it through a more compTrehensive 
series of tests to determine its performance. The following 
teste may be found nwlul, 

1, Equivaifnt P'oe^i L^ngih .—Methods for determining this 
are given under FocAh LtHOTU 

2, Rtiptdily^ —A method of measuring the efFective aperture 
of the various stops is given under Diapiihacm <^ 0 - 

3, Cc?vfrifjg —A test for this i.^i snthcicntly fully 

in^cated under *' Field of a LeUA above. 

Sphcric^il Abfrraiioff -—If tMs fault is present, the image 
ou the focusing screen of a sjtuUJ light source, sharply focused, 
ivill be seen to be •^urruuuded by a halo of Light. If no kilo is 
Found K spherical abcrTarioTi is al^nt. I 5 ut the presence of the 
ludo is not definite proof of sphericaJ aberration, as flare may 
produce a similar efiect, A further check may be made by 
alBxitig to the leus a disc of black piper of diatneter about 
three-quarters of that of the front component of the lens, and 
focuisiiig a amill bright object at fuO aperture. If, on removing 
the paper and stopping down the lens, the image requires 
ro-focusing to obtain maxiinuin sharpness, spherical aberration 
is definitely present 

5. CMramaiic AhffrmiiQn .—For a rough aiid-rc-ady test that 
will show up any nviUy serious aberration, set up a series of 
objects at slightly different di^tanCKS from the camera and 
foetus tht^ centra object sharply on the semen. Then take 
a photograph on ft non-colour sensitive plate, and if any of 
the other objects am sharper than the centre one, chromatic 
aberration is present. (It is H^umed that focusing acreen and 
plate arc precisely in registDr.) Since the photograph was 
effectively taken by blue light, by which aloue a non-colour 
sensitive emulsion is affected, while focusing was done chieffy 
by the yellow light to which the eye is most sensitive, ttus 
test will show up any non-coinddencii of the fod for these 
two colours. 
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A mote stringent test 15 to photogtaph a aliect of smjiTi typt 
fiiBt with a non-colcmr^asitive plate (w,. by blue Ucbt only) 
and then with a paDchromntic plate with a ticiniial yellow or 
yellow-gteen fiiter. If the latter photograph is as ithnrp aa the 
fo^cr, the lens may be regarded as free from any degree ol 
chromatic aberraticTi that vi'Ould impair its performance for 
eren the most CKacting practical work. Further cliecfcs alone 
these hnrs will seldom be needed ; if they a«, much inform*" 
tion can be obtain!^ by photographiog a carefullr-focused 
object a number of times in succession, each photograph beioE 
taken through a different monochromatic filter. 


b. Ffnre ctnJ Ghifsls.—To test for lianr a large btoc fat least 
3 ft. cube) IS painted black inside, Thi.s is supported ilgiiinst 
the sk\' and a photograph taken w itii the black boa in tiw 
wmtre ^ the picture ami the sky sbo^viiig on at least three 
sides. On dc%'D!cipnitnt the negative should show practicallv 
- image ol the boa comes; but if them 

»e bad flare this image will be fogged: the amount of fog is 
a nic^ure of the fi^. Care shoulri be taken not to confuse 

compare the image of the box 
with the margins that covered in the cam^. 

The procedure abovi' will indicate any general fogging that 
mav ^ expected from flare, but wiL not indicate the likelihood 
^ flare-spot or ghost image makiuu ite appcaismcc 

il a bnlh^t point of light is included in the picture. Anv 
^ detected by focusing Thtight point 
^bgbt ag^nst a dark backpoutid. With the in^e intbc 

the image to one side 
it mai.' hp n ^ remains central, 

type but if it moves with the mom image, it is due to a 
s^ndary in^e or " ghost " that is very much out of focus. 

i«d^ to f™^h“ different from that 

ShTro^irf ^11™“ ^ ^'•'**'‘1 to be sharp ; 

^ brilliant halo.) bToo 

^ halo movi in 

dlr^ons, a particularly tr^leaome form ^ghost 

” preseat, since it no Jougtr Buirouuds the main 

S 4 iiSt on th/nnwi!? “‘‘i'Kl't'Kl. PHrt of the subject; a 
will ^ravs be picture to tJic maiii light 
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7p 0/ can best be tested for by 

looking through the lens at a small naked of which 

several images will be seen if the lens Is not tbftttcd straight 
at ih Rotate the lens about its Euds-^for example, by un^ 
screwing it in its iange—and H tbo images do not remain 
^tatloimry one or more of the gLiSses is inaccurately centred. 
Faulty centring may easily imst in an old lens that has been 
roughly handl^, or has been remounted. 

a. Per/^tfdoii 0/ PcHsk .—Look through the lens at a drad- 
black surface—r.g., a piece of black velvet in shadow^—-witli a 
strong side-light faJluig on the kns itself, 1 f perfectly polished, 
the lens should appear completely black. A less perfectly 
polished lens will appear a more or less bright grey; this is 
due to light scattered at imperfectly polished surfaiM, 

Can of Lemfs. 

II the lens is detachabEe from the camera it should be re¬ 
moved when not in w and wrapped wp to protect it from 
dust and other atmospheric contamination, and from the 
action of light. A folding camera should be kept folded up, 
Aoy dnst should be removed from the surfaces of the lens 
with a hne dry carnd's-hair brush. If it requires further 
cleaning a clean handkerchief shonid be used and mobtuie 
applied by breathing; if this fails to remove the dirt the 
handknrehief can be rnoistened with a littio methylated spirits. 
Nothing further should be done. The inoer surfaces rarely 
need attention^ but if tJiey do the components should be 
unscrewed ont? at a time, and each replaced before the next is 
dealt wi^, to ensure that the order of the Icfisca be not altered 

(Seo also Balsam Focal Lenoto, Femnstwe Scale, 
Hyperfocal Distamce, Deftei of Focus, Fixkole Fmoto- 
GRAPHV, Light, SrEcrACLE Lens, Sudflementaky Lens, 
Conjugate Foci, etc.} 

For A further study of lenses, refer to Phoio^yaphic Opifes 
by Arthur Co* [Focal Pixssj 

Lens Formulue^ {See also Focal Length^ Focusing 
Scale, Con j no ate Foci, Sumplementarv Enlarging, 

Hyperpocal Di^ance, DEPTif OF Focus, Telepjjoio Lens.) 

The foromliE given below almoet all appear elsewhere under 
various beading^ ^ they are collected Jsere for convefiienee. 
Whore a formula is more extensively discussed elsewhere, a 
reference is given to the appropriate article. For the inter¬ 
pretation of formula in general, sec Algebra. 
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The main ^rmbols used m sa ; otburs stftt defined Ui 

comiecUoo with the formnhc in which thej* appear. 

/ B focal len^tli 

ti =± distance of object from node of admisaion of 
V B distance of image from node of emission of lens 
H = hyperfocal distance 

m B niagniAcation, or ratio of siic of image to aisse of 
object 

I 

f 

r = reduction, or ratio of size of object to size of image 
^ T 

^ m 

w ^ /-namber of stop 
c = dlaineter of circle of confn^iion 
The fundamental formula of the Jens, from which n^t others 


are derived, relates u, i% and /, It is i i ^ + - 

/ U P 

Alternative forms arc :—^ 


/ 


u '^ V 

V -/ 

u-f 

Maenificatian hi s — 
a 

Reduction r = ” 

V 

In terms of Nt and r, 

» = (w + ij / ±= 

" r 

(See Coh;dgat£ Foci. MAONirtcATiON and Enlargikc.) 

If /> is the effective diameter of a Jena, then tlie Anumber ia 
given Jjy n ^ fjB 

or £> = /in (See D i ai-h raou.) 
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To focus aji object :it dUtanCe t*, tin? lens has to be moved 
fonA'arnI, from the " InJiiiity " point, throiigli a diJltefme d yivcn 
by 

Note that and so is tile game for all ilii^tanccs. 

The maxtiiiuni pemii^ible error, S- in lens-to-fElm distance, at 
the Infinity settinij, is j^ivon by : 

S ^ w (Sec FsjcifSLvn Scale.) 

VVhun focusini; witli an carten^iun-tubi' of leiigtli I, 

u~[r+ iy=^+/ 

r = fll (See ExTiiNsiosr TcniLd 

When fociisij]^ witli a pos^itlvt snppttiUwntary^ lens of Imtd 
length S, then liith the camera focusing set to '* Infinity/' 
u =a S 

With the fucii^ing scale of the camera set to a distance D, 


ii 


5D 

5 D 


and /.> 


H S 
^ — » 


In all these cases u is measured from the snpploiuentiiry Lens. 
(SeeSupPLEMEKTAhV Luss, abn Diot^rRK.) 

When a supplementary lens of focal lengtJi S is added to the 
camera ictis, the coinMnation has a ftKial length F given by : 

F mm where / is the focal iengtii of tin? camera lens. 


If the supplementary lens is negative (diverging):, prefix a 
minus sign to 5 in tJie above forrnnla^ or use 


F 



in which S is counted as positive^ 


The above tw'o fblmiibj an? exact only if the ncKlal separa¬ 
tion a between camera lens and suppEemenlary is negligibly 
Small ;; if it is not» the fomiuhc become : 

Sf 

F = ^ ^ negative supplementary. 


F 


S -/+ a 


To find the value of S needed to give a pretletcrriained value 
off’ 





Lens romiuLs 

li dF Ls seuslJIct thanjf^ S will be positive, indicating? a positii'e 
(magnifyjn^J Jens ; if F Is gi^i^ater than /, S vM be negative, 
and & n egsjti v c (diverging) supplcmentaiy wm be required. 

Taking the nodal separation 4 intD account^ the abovi 
funnuLu t»cCoines ; 

S « **) 

/— P (S« SurpLEMENTAftv Laxs.) 

The hypcrlocAl distance // is given p tii aft by 
a pine 

If c can bo taken as//tix>o, thi& becomes ; 

^ w 

(w UiasiiiaJ) / of 

the negative oiatle, thwi if C = //looo, 

ni 

Tn eitiief Ca^, the figure i^ow may be increased or depreased 
^ set any desired standard of sharpness. (See Hyp^rfocal 

U-iSTAXC E-r J 

Depth of focus formula! are manv i the fundamcfit^I ones 

are 1 

= . » /* 
r + lurfu -/) 

Far depth = , ^ 

p — NC{U ^ 

ferdcptlm respectively show the distances, from 
nearest and furthest 
^5 W'SfatJve with a circle of confusion not 
larger than e. the lens being fomsed on a distance n. 

In terms of H, these formntir- become t 

the value of e now being that assumed in caiculating H, 

The limits of depth may also be written 

Xear d^th =r u _ ^ A * _ ^(ii —/ ) 


Nfiad- I>rptli i= 



Leas-Hood 


Feu- deptli 


tt H- 


— f) 




rf(u - /} 


If the limits qf depth are to be Ui and then the caxEieni 
inui^ be focu^ on a dia+ance u such that: 


w = - ■ • , 

{Ui H- 

and the len^ mu^ be set to a stop 

2lf| Ifi c 

IC ^ = /j'looo, tliie bcoomca n = ^*^(**i _ .. f 

JIti iH!a 

All the above formnlit concemini* depth of focus ^ippijr only 
when the entire lens is moved forward for fixnHing, \S'hen 
focusing J5 done by front cell, or by adding aupplementaries, 
replace whenever it occurs, by h. (Sec Disptu of 

Fcktu^.) 


beds - Itodd. Any form of tube dr holldw box placed Over the 
front of the lens to ehieid it from light coming from objects 
outride the held of \iew. The importance of h 1 hood is two¬ 
fold. Firsts it protects the lens from any bright light (t.g., the 
sun) that may be emtride the field of iriow, the light of which, 
illuminating any dtist or imperfections of surface on the lens 
or filter^ would be scattered into the interior of thc^ camera. 
Secondly! it miUst be borne in mind that the total field of view 
of any lens alwaya includes a wider angle than is to be recorded 
cn the negative. The Image corresponding to the marginal 
l>ortions of the more extended held falls on the inside of Uie 
camera, which, howev'er carefully blackened, wlJj arill reflect 
a good deal of light on to the sensitive surface. GcncraJ fog^ 
resulting in a degradation of the image, will arise Irom cither 
of these sonnets of stray light. Hoth can be eliminated by the 
use of n suitable hood. [See RtFLEcnoss ik Leases.) 

Hoods ore of several forms, the most common being a plain 
tube, the diameter of the lens, blackened inside. In some 
patterns the lower side of thid is cut away to avoid the re¬ 
flections that might arise If the camera was so heJd that direct 
sunlight Could penetrate a little way into the hood; while 
adv'^antageous in thErse circumstanjces, such a hood ratlst 
obviously admit light from below, which may be inadvisable 
when photographing over snow or water. In its extremest 
form, a cut-away hcK>d become^ merely a «kyshade. 
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Another lorin consists of a rectjuaifular tube with a Irotit 
owning iimilar in shape to the negatiw - m general ^ the 
shorter stcle^ is rather larger tlian the diameter of Uie kn^. 
Such a hood is obviously more efficient than a simple tube! 
but Its extra sue is a disadvanUgc. Either the rcctangtiLar 
or cJrcular tube may be flared out to Teduce bulk, and in 
either case a long tube of wide diameter is more effective than 
a shorter tube of smaller diameter. Wherever passible a hood 
should ^ lined with black vedvetp which reflects very much 
light than oven the best tio«idbhick paint. (See aiwi- 
Hlacking.J ' 

Tho t3'pcs of hood mentioned above are best euit«d to 
Qiner^ Mith a single fiKcU lens and without rising front, 
torjftflcx dr stand cameras a very vcisatilc Jiood may be made 
by joining two ivooden or metiU frames by bdTows, and iirranc - 
ing variable extension by joining tJie two frames bv lasy-tones 
sUfl enough to hold the front frame in any positiia at which 
Li.™ screwed to the camera-front 

^ r of the luMxl may be varied 

to 3tiit the held of view of tht Iciiji in use 

A convenient and portable Jcna-bcBd of high eificiency mav 
te m^e by cutting a piece of wood to the exact shape o( 
camera, and of a sixe such that the 
width of the wood IS about double the e.xternnl diaintter of the 
^ centraUy in this, aud a 

black paper. This is then trimmed dovni until the edges of 
^darkened, after which the overall 
wdtli of the ^i«r (from front edge to back of wooden mr- 

T,;'* **7 paper stripped off and discarded. 

Four pieces of thin wood, metal, or card arc then cut, each 
having a width equal to the distance itist measured ' their 

*” wooden rectangle.' After 

pieces with black velvet, they are hinged 
surgical tape to/omi a «ctaj»guli tube fitring 

tocnSleThU tob? betog loose enough 

obtainfti by shortening, or 

Ss ofTtSnnlr ^ “ opening the 

Shape of the negative, leaving a width of perhaps quarter of au 
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inch all rouod. This will help to protect the innet surfaces 
of the hi>od from light, so further reducinE the amount of light 
reflected into the lens. , , 

It may be added that a leiis-hood should be used for aU 
exposures made out of doots, and that tuuch of tlie \'alite of a 
Eens-hood U lost if it has to be discarded whenever a light- 
filter is in use. 

(Sw also Reflections in Lenses and Skv-Shade.) 

LCDS, Loss of tiftht In. See Loss or Light tx Lenses. 

Lens. Refle^:tloti9 Jp, See Reflecttoms in Lekees. 

Ll^ht, A iorm of energy emitted as radiation from 
Jiuninous bodii^. and reflected In some measure from thi- 
surface of any body on which it falls. The velocity of light 
in v3£uo is aboul im.ooo miles per second^ which ^ also that 
of cosmic rays^ X.-rays, i^rays from ra.clioactive bodies, 
uJtia-violet and inlra^rcd radiation, and winekM waves. All 
these are electroiiiagTietic wavcii of the aajue general type, 
diilering only in wavelength. bat we call visible light is 
one tiny fraction ot tliis iramenfie spcctruiU, to most of which 
the eye is completely insens ttive. 

Visible light covers the range of wavcfcngths Iroin 4.000 
Angstrom imits (A-U-J to about 7,200 A.U.j the shortest 
wavelength Murespoihling to violet and the longest to 
Betwwn these come bloc, green, and yellow Eensations in 
Older of wavelength. Those colonrs can be seen in order in 
the rainbow, which is a spectrum^ fonriRi by refraction and 
reflection in raiu-drops. ol the white Hght which is of couree a 
mixture ol hght of ah w'avekngtbs. In a brilliant normal ^ 
spectrum (i.r.. one in which the colours are evenly spaced 
aMording to their wavelengths) the part that seems moat 
brilbant to the avemgc observer Is the vT-Uow-green (about 
5500 A,U.) but this visual maximum drifts towards the 
biue-gteen tabout 5,300 A.U.) ou rodgemg the ovetall intensitj^ 
f Piirkinjo phenomenoa) . 

Whatever may be ite colour, light, like other elccinoinagiwtiii 
waves, travels in straight lines unlesss defected through 
raenction or retraction by some material body, or by passage 
through a gravitational field. A transparent body rs one that 
allowa the bulk of the light laUing on it to pass without b«ng 
scattere<l (though it may be deftoeted Irom its path); clear 
slass is a typical transparent material ■ If a body passes the 
bulk of tlie light falling on it, but at the Same time scatters 
it as does gitiimd is called translucent. All surfaces 

reflect light to some extent: a black body reflects but little, 
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LIftht 

a white opaque body reflects most of the Ught that falls on it 
In eith^ case the reflected light is scattensd unless the (nirfaci 
JS higmy p^sliah^^da A polished body gives rise to s-ttculijr 
rellE^jQO p the light is itrfiected hut Dot scattered . !□ th? 

of a plafic surface this conditioii gives rise to a viaibU' 
(vlrtua]] image> as m a rtiuror, which Is the typical rami* 

reflcctioiL Specularly reflected light/ especially at 
certain angles^ is liighly pcilans^ ; heuE^o the use of a polariring 

camera for reducing the eflect 
of refl^rions from the surfsice of glass of of any polished 
object that IS to be photographed. 

A coioiired object is one that reflects or transtoits light to 
a diTieient extent according to its wavtJenathx A piece of 
blue paper for exampin. absorbs red and yellow light more, 
and Tefl«Ls it less, than it does blue light. In thi^ wav U 
upMts balance of the white light itiddent on it, and the 
^^fle^ hght appears blue. A veflow filter absorbs chiefly 
blue hght; the light it transmits is tbefcfore dcflcLent In blue, 
ana so appears yellow. 

\^hen a ray of light passes from ono transparent jpcdinm 
it ia propagated with a different velocity. 
*^“5 Chang^ Ip difeCtioD. to an extent de|>endin| 
l»Ui on the angle at which the ray meets the surface and on 
the relabve velpcitaea in the two media. The rejmetive index 
of the suriace is the ratio hetwciu tie sine of the angle of 
rcIr^iDii and tie nne of the angle of incidence, and d4ends 
^-awtength of the light consaderad and on tie t^ture 
'‘“8** at which the ray atrihes 
Index depeoda on walelcnKth 
becomesrafter refraction; a 
f^ow Stop showing in order, the cokmis of the spwtoiin, 

SPttCTHOSCOFS.) 

ii«i-H in ru**.. **"? Jnfra~Iied Ltghi .—The optical glass normally 
St liSt lensJpassa ultra^ 

1 A U 'Sl Spectrum at about 

T‘ - “ the photo- 

S??bL S«™ttive over this range of waveLngth 

^ys at sra-levcl, or at high altitnd® (aim 

rf .t la desired to obtain photographs not^ shovring ^ 

430 


Light 

ch^ractemtJcs associated with the use of the ordiiwy yellow 
filter i whuro a ^^ow filter is to be lised the U.V. filter is of 
cotifso tiuoeoe^ary. li not excltided in one of these ways, tho 
ulcm-violet light may make its presence felt a* a hajce coveriiig 
all distant objects^ andn since leases ore not in all cases fully 
cofrectecl for short waveleaytliB, there may also be a alight 
degradation of definition. 

Bc^des passing a little lillm-violet, lenses also pass inXra-red 
light. To this, bowevcTp the photographic emnlsion is com¬ 
pletely unresponsive imJess specially sensitized. Special films 
and phit^ sensitive to infra-red arc offoted by several manu- 
fneturm. When used '.vithoiit a apeciol filter they give 
lesnlts not appreciably different ffom tho6c token with ordinary' 
ctnulsions, ha I by using a fUter excluding all visible light, and 
passing Lofra'ied only, very unusual photographs can be 
obtained. Green inliagep which reilectfl infra-red light freely, 
appears white* or pmctir^ly so- in the print, and a blue sky 
appears completely black. Since the light scattered by dual- 
piirticlcs and water-droplets suspended in the air is chiefly of 
short wavelength, it is pcisible to "cut throughquite a 
cousiderablB amount of haze by photographing with infra-ted 
light, By takiog advantage of this some amazingly clearly- 
defined photographs of very distaut objects have been ntftde. 

Sm*rces of UghL^The composition of the hght emitted by 
any incattd^cent body depends fundamentally upon its 
temperature, and the higher the temperature the gi^ter the 
proportion of light of abortef wavelengths. The eun, beiog 
hotter than any terrestrial body^ gives a light liclwjr in blue 
and violet than that from any incandescent body (gas mantle, 
cleotricolly-hcated £.lameitt, etc.} used for the p^uction of 
artificial lights 

A large amount of vlokt and ultra-violet light, howevor* is 
emitted by certain types of olectricaUy-exdted gas discharge 
tubes, such ftS the fa m il i ar mercury arc used both photo¬ 
graphically and m a fionitc of artificiai sunlight. Such ^urcos 
os this do not emit the continuous spectrum characteristic of 
a body that derives its light merely from its hi^ tetaperature, 
but give out mstead a line spectnioi/' TMs consists of 
light of a seriiJS cf isolated wavelengths, the actual wnvir- 
lengths bmng dependent upon the gas contaiued in the tube. 

The composition of the more usual typ» of Ugbt in terms 
of tlie three regions of the spectrum obtained by dividing it 
arbitrarily into blue-violet U,ooq to 4,950 A.U.) green (4,950 

43 ^ 




Green. 

Blue, 



33'3 


32 

7 

50 

30 

no 

54 

3S 

a 

JO 

33 

18 


35 

^5 


LlgliCt ArtUli^al Ughioiag, ftioiogniphy of 

to 5,Spa A.U.J aiKl red (j,Soo to 7,000 A.U.l u given in the 
foUowjijg table, taken frotn Clere's " Photography " 

Source. 

Daylight . . v . 

MettU^filament electric lamp 
Half-watt electric Iftinp 
Jncandcsccat gas-mautle . ^ 

Dow-voltage arc, ordinary carbonfi 
Lo« voltage are, itnpregaated 
white-fiiinn? carbons + 

See Also CQLGUR-Tku Pg R ATirray 

Light, Artinolol, for Photographic Purposcfl, See 
tLAsiiLiGiiT; FLAsa-Bouj; Flashgun: Photoflooo 

*** Colouk-Tempera- 
TUB£. and tieitlcr Lslarctto iimi PaojEcrok. 

Light-Fog, See Fos. 

Ughtlog of Sltiem. See Pobtraiture, 

Llghfnlflg Photography of. L%hhiiRj; can onlv be 
pliotopapl»(l at njgbt. because the dumtiiMi ol a fl^h of 
lighbung US so short that the shutter cuuid not be oneneH 

MtonLTl"X.^^' camera has ^ be 

Mt npand t*c Jons ^mam uncovered till the flash has occurred. 

Md^tliCTi closed. TJns could, of coune, not be done it) day- 

thf:!*?™facing 
the rtorm . one naturally requires a window with a fair exuanse 

thi* fltisW *“'‘h reflected Jigh^ing 

betwMn the flashes actually visible: a photoeiaoh of this 

^uld only app^r like a photograph of the same swuc taken 
by daylight with vet,- much too short an exposure and T^kv 
lightened in places. This reflected light affects the tgate to a 
certain extent eiicli timt it appears but no hn-T-m -cviti! KdR .ri 
by three or four even fairiy bEni ™ 

fn ord«, bowevcT, to redu« its cSeet ou the nlatc « f 

Wir^Thl'yWK.'T'.l" * '"rtrsimll «op. 5 »y //„ « 
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LJ^bl Trap far Hurlg^Koam 

Uiltortunatcly the lens can only be pointed at random 
towards the place where the Husliea seem, tao&t likely to occur ; 
but by watching the direction of the storm one can usually 
get the iftiagc su&idently wcU centred on the film, so that by a 
little trimming of the print, the result is satisfactory'. If 
plates iire u&cd they niu$t of comrse lie hacked, //ti will be 
found a suitable stop, but when the Hashes are very close 
aud vivid the leiis mny sometimei be stopped down to //^a. 
i^veral £Ea$h« may, of course, be taken on one him by leaving 
the lens open for Successive exposures ; but for record purposes 
" one him, one hnslishould be the rule. 

It is now rtcogrused that what appears to the eye «X5 a single 
flush i$ usnaLly a number of flasiics iri rapid succession ; the 
air Ionized by the initial flash becomes a more ready conductor 
□f clE:ctTidtyj and a 4nmj>ed oscillatory discliargc takt’S place 
along tiie path that the InitiaJ flash marks out. A luuEtiple 
flash can ems annlysed by swinpitig the camera, that vath 
succe^ivc discharge fails at a dLflcrcut point on the HJiel Tiris 
giv'cs grexiler information concerning tJic at the cost of 

losing the background. 

The negatives will probably di-iappoint when first developed 
os tbem is sure to be a targe area th^t ha4 received little or no 
exposure. But the print i$ the thing, and tliis will usually be 
found more salisiacLory tlum would be thought at first. 

Lll^ht Trnp for Park-Hoorn, bee .13.>kUK-RooM+ 

Line Drawin^ft* Tb Copy, See Copy 1kg. 

Line Prawlngs from Prims, See Dkawinos FRoit 
Photographs. 

Llnccip Photographs on+ See SiLK. 

Lines per Millfmetre* S<?d Resolvixg Powhk. 

Lippmojin^s Process, See Colour Photography, 

Lftho-Photogravure. A nretfiod of Eckstein, in which a 
phocolithograplilc transfer is put dow^n on a stone ruled wLtli a 
system of very' fine lines ; thi^^c ^vc to break up the ^da^ 
tion into a parting grain, and provide for the rendering of 
haJf-tone. 

LltTniJs [Fr., Tountesot: Itai., 'fomasi^ie ; Ger., 

A blue colouring matter obtained fiXuo lichens by fennentation 
with potash and amtnoaia. It appeaia commercially as small 
cakt^, ^ing made into a mass with ebidk, It is used to 
Indicate the presence of an alkali or an acid, the latter turning 
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‘ Lo^rlthm 

the wlution Kd, and alkalis rBstorijm tlit colour ft i« 

«e“?SdcTv ^enialJ bools the len>« of which 

arc made bj ste«j>ing unsized paper in a solutioD of litmus. 

Litre, llie standard measure of csDacitv in iHa 

?hc * di^t Elation (thlS^h 

mentJian circianfertiiEe of tli* ^rtb but it 

definitionTstatuJ^'"™* o£s^ 

anil 0.0%,.' SS ““ 3 S-W 

MeASLTiEES.] ^^^^TtUWrstE , jJso WttlGlfXa aot 

Xo^JiHe. ^ Pc^tassiun Sulphidis. and nJso 

niim^r to ^ivc^base'S'thp'^*^'^^*^'*'^ '* ' Jogarithm of a 
raised to «uS tl'e -"“t«- 

iob* : tJie lo^nritfim of lo,DCO equals 

to base lo » therefore a Tlir. i!? '. of lo.ooo 

depends, not on! von thc^noinberi^^^ “/ ^ number thus 
which it is referred. but also on tlm base to 

in practice, onlV twg bases am ih - 
everyday purposes,^ the btoe tiier 

kigarithins; ' tn this br^he tocarithm' r''’"® " 

too is z, that of lono ie .> ‘^Sanihin of lo is i, that of 

logarithm of aav number hei^^*^ that of ro.ooo is 4, Tlie 

and two : it will be " one uoii^t between one 

example, is about 13 

fronisnyschDlastic bookseller fcr a ^ Ixraght 

an invaluable short-trit tn j-hF i 5 or so, ajid provjile 

.IV. »bl,, «,*t C J"'.!*"- 

C«Msmii/j for the Us* at Sfttdtvu TaMes and 

at 3d. port free. ^ ^ ‘ P* **- Stationert- Office 

that log ab ^pends on the fact 

To multiply two (or mor^numlw^ ‘rt b. 

logaritliins of the numbers in tbetnbJes the 

and find, again from the tableslogarithms, 
the result.” This nnm^ «»T«pondmg to 

■^WT la thi- anEfvver sought. If it is 
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neccf^$aty to divicEe by any tiymbcr, subtract its logarithm 
instead af adding it. 

The u*ie oi Idgajrttlims for fijidiflg powers or roots depends 
on the lact that ipg(T*) =? *i hg and i&g ("VtJ= ^ 

Thus to rmd. say, the fourth p^^ver of a number, look np 
the logarithm of the number, multiply it by fotit, and hnd the 
number of which thfl result is the logarithm. This number U 
the required answer. If the f'iurth root is requinsd instead of 
the fourth power, divide by four infetend of multiplying by 
it. Fractional powers and itjots are handled just as simply as 
integral ones. 

When Idgarithtns are used simply as an aid to calculation, 
those t^j base lo are alwn^ns used. If it is desired lo be specific, 
the logarithm of x to base ro is v^-ritten iosi^x, but it is usually 
sufiicjently dear simply to write hg v /* 'In ^rmttlion with 
certain natural pheuomuija, such as the cooling of a heaieil 
object/ th^ dlscharKe of ah electrical condenser* or the rate of 
dev^lopnient of s film, or In any process whem the rate of 
progress at any instant depends on the distance still to go. 
EogaiithoLS to the base i: yiSjS--- (the decimal eildsj 

make their appearance, Tliis apparently incon venient number 
is not chosen by tlie mathematician j it is thrust upon him 
by Llic very nature of the pr^iblem itself. Logarithms to tliw 
b^ arc therefore calliid “ natural logarithms," and the base 
itself is universally referred to as e. The natural logarithm 
of X 15 accordingly w-rltten {sometimes or, for 

convenience in writing and printing, as in x, w^herv '*■ fw" may 
be taken as standing for logarithm, natural/' 

If a formula contnins a logarithm to base f, and mo tables 
[jf natutal logarithma are available, it w^orth noting that 
the natural Eoganthm of a number is equal to its common 
logarithm (to base to} multiplied by 5 3026. _ 

Lngarlthmlo Scale. A scale divided aCcordiog to the 
logarithms oi the numbera marked, instead of according to the 
numbers themselves. This gives a scale equal distances along 
w'hich correspond to ctiual percentage increases in the numbers. 
The exposure-scale of an cxpnsune-oalculator is an eammple of 
this: a succtfisiofi of equal steps corresponsis to repeated 
doubling of the exposure. The scales of a slide-rule are al^ 

logarithmically graduated. , 

The term is also sometimoa applied to a wnes of numbem 
hav'Lng the same charactnristie^ Scheiner speed numbers, in 
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which each addition of ttirec units marks a doLibJt>i|$ «f lilia 
speed, are an example, (SeeSssj>tTonitTMV: aJsa Locahithm,) 

’ P*f passing through a Jens, light 
IS lost boUi by .ibaorptkm and by reflection. The tanner loss 
IS small, amounting only to some 4 ,4 per cent for each centi¬ 
metre thickncsa of gW traversed. Even il the total thickness 
of glass were as much as incluss, this would onl v lead to a loss 
of 0} per Cent, of the total light. 

. Iajss by reflection is ratieh more appreciable. It depends 
on several minor lactois. but the only important factor in- 
fluencing it is the numUr of air-glass surfaces. This is equoJ 
Ji«m^r of separate compooent glasses, coemting 
a cemented doublet or triplet as a single glas-s. Each such uia4 

«>* i'lst over 10 |>i>r cent, of the 
light stnkmg It, p^ing therefore just under 90 per coal The 
Il «"|]^ {^dapt^ from L. R Clerc's ^c^graphy) gi ves 
loi^due {a\ to reflection aloud; and {£■) to reflection and 
nbsorpUdn combmod, ld a $€des of of tol^I jalass-tiilGk- 

ness 3 cms. and witii numbers of component-glasses from one to 


^ Componeots . 

"K<;flectioii loss {percent.) 
Total loss (per cedt*) 
^ofcal trart^mmion (per 
cent.) 


] 

Jt .3 

T2,2 


1 

19.6 

21 . I 


3 

=7 0 
30 


87 .S 73^9 70 


4 

35 M 

3 S 

62 


5 

42 

45 


It will te s^tn that a 5‘<^inpoa(!nt lens of taud thi-aknesa i 
r^uifus precticuUy double the exposure that woulTU 
needed by a lens of the same nomiiiaJ aperture if it could be 
iiiode free from these iosses, It may bTIdded tw 

separete 

£1 tbrSiu ^ 

lenses. The ° ^hnmnn on a sdection of 

aperture tlie secftnfl th S’Y'™ ndvurtised niajcimuiTi 
penure, second the tnaxirtmiu aperture actuEiPv fmiiYd 
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Lumen 


A dv fritted 

MeaSiifi^d 


Aperture. 

Ap£ri»fe. 

Apniuri^ 

//I-5 

fit,76 

JJ^.S2 

//2 

//a.i 

7/3-1 

f}^ 

//S.48 

7/3 -25 

fk 

fly 9^ 


//4-5 

7/4-78 

7/5-94 

7/11 

7/11-5 

//«3-4 


LuminoftUy 

rrtlii-stMiJSitm 
[per 

3B.7 

46.6 
58 , t 
40 
63 5 

67.6 

The vului^ ^ fourth colaium of the 

above table are those found when using iiofi<olour- 5 ensitive 
material; rts ciuch of the loss by absorption occurs in tho oltra- 
viokt the losses are less when wsin^ colour-setliutive material 
in conjunction with a yellow filter that in any Case would 
absorb nltra-riolct light. also REFLitCTioJf SN Lesses.) 

Recent research ha* shown the possibility of ccnitiug the 
surfaces of the glasses witli evaporated fiuorite, which has the 
effect of reducing the reflection very greatly, ThLs not only 
incurs the speed of the kns towards its theoretical maximoin 
Y21I110 but—^%'cit more important ^greatly rr’ditcfis the amount 
of sttay light finding its way into the shadows of the image. 
The result is a verv noticeable improvement in quality. For 
fuller rktaits SCO C.'I{. Cartwright. Treamunt oj Cartier a Lenses 
with Lovi Refiestiiig fifiws (J.Opt-Soc. of Afutrica, 30 , March, 

t04O. p- iioi), ike also Co.cteo Lesbes. 

Lumen. Rate of flow of light onergj'. If a standard 
caodk were placwl at the cvntn.' of a sphere of radius one 
metres the total light^power falling on tlie intcnor of the 
sphere would be one candle-power, but the light-power per 
reuari! metre would he a matt inconvenient frac lion of thi s. As 
it is light per «iuare nietre that is most often neeclcd m practicat 
work the UEhVpoweT per square metre in the splwre above 
described is christened the inJiiea, and so the fraction ts 
neatly avoided. The lumen is a smaller unit than the candle- 
Tjower ; one candle-power equals 4ir (iJr 13 56) lutnens. (See 
also Candle-Power and Standard C.t N ole. .Vlso Lux.) 

Lumen- Second. A racasnre of a total amount of light 
enenrv It k the amount of light energy radiated by a source 
of DOwer qne lumen (about one-twelfth of a cauilk-powtr) 
in a^riod of one socowl. (S« also Lumrs, Candle-Power. 
Standard Candle. Also l*tix.) 

Luminosity. A term used to iodicate the amount of light 
emitted from unit area of a source of light, or reficefed from 
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LumiQOfilt^' 

nmi of an alumina^ object. Tlie foUowing table firom 
CJeica gives typical values for the relative 

bnghtnesaea^ of the various parts of diScrent 

txiretna 

Interior, with window showine sunlit ‘^*^***^™^' 
Landscape 

Portrait, artifidal light, white clothes 
Landscape with white sunlit area and 
dense forugraund shadows ^ 

Lampblack on white paper 
landscape in diffused light, dark forc- 
gronnd - ^ , 

Interior, no windows or t^eetjons ia held 
Of view + . . , . 

Landscape in misty weather " ' ' 2 ^ 

J® bUck jjaper may reflect up to to pgr 

^Ti. ^ ^ *''"*‘* object raav reflect 

mtwe light ttan a. white ofte in the shade • in a 

tbg Utter would «mrdtngly come out d^^ker tban^tho^JS' 

The range oi luminosities available for ohatovniT^liic 
reproductioti is consadcrably less than thnt 
SFubject. In a black-tone n^tt average 

“Sf’ii!'®''' '“"• “ "i'' • ■"' 

jS.ST.il"”® ““’“I' 

more conviDcing represeatatimrtf'iK- “P***’^ <>* giving a far 
achieved by a print on paper than can ever be 

JIOT. ™»n. in ,to irfa fc, ton.l In n pnpn. h, 
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Lu* LiutfiLT Gaiidtic 

L. A. Joiics Olid H. R. Condic, entitled "The Brightness Scale 
of Exterior Scenes etc. (/. Ofit. Soc, Anm.^ ^1, ^51 (1941) )- 

Lux. Unit of illuiDitLAtion, or of the Jight per unit area 
^ling oa a surface. If the amount of 1 ight faJ ling qn a stirface 
is one lumen P^r i^uaie metre* the illumlimtion on the 
^rf^e Ln question is one Jxisc. As this is the illumination on 
a surface placed at one metre from a standard candle^ the 
term candle-miiret or sometimes msire<andig^ is often used 
in place of ** lux.'' The r^o are s^rnonymotis. The lux is 
sometimes also used as a unit of brightness. (See 

See nJso LitiUEx^ SraNi^AnD Canh^, Caxple-Fowhi. Also 
Electuic Ljowt. 

Lux-Secoiul. Unit of exposure. See Candlu-mutre- 
Second. 

Lunar Caustic. See Silver Nitrate. 


S 
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MacMcte Llfie 


^fuftoalfiLTn 


— M — 

Lint. A (kult diit to injuiTicieiit aflitation qf thr 
.^lutidii while devdopmg a film, Wh^r^ a dennc hiKhlurht U 
b^ng developctl the Uevcloiy^r bseomte eirfiausted -incj Iwded 
H-ith Twction pmtHicts thi,t slow development ; these diffuse 
fver the of the highlight and re^ develonnient all 

round Its boundarijM. In the print, therefore, the higlili^hi 
issurroiiDded by ailarkcdgekiiDwti as the MnckieJinc. ^ 

applied to photographs of 
small objKts reproduced at or atoat natural Macro- 

p^togKipliy occlipies a posEtion intermcdisite between 
ordmap- pbotofiaphy, in which objects are much reduced, 
in which obircts arc shown greatly 

Maglc-laotern. Sec Projector ; also Condenser. 

These can U- prepared bv a process, in- 
John HMfKhe). A print ou alLmemsed 
paper ,3 without toning, and washed. Immcrar the 

i Mtura^ Mlution of mercuric chloride until the 
IS thorongUy bleached and disappears, wash and drv'. 
of * 'T®i^ appear, place over it a wetted 

previously sciked in a 
hypo and press the hand upon it, wlien 
the image will appear with more than its origtaal ^our. 

MaglJp or Meftllp. An artist's muterial, made bv mixine 

iiTSo “ra and for thinning 

oil flours and for glazing delicate tints on finished oil- 

hromniP^iif^ ^ ^ medium iu the oil and 

the brUlianev of ^ employed to increase 

iim DttJiuiDcy Df iTiiitt-surfiLce pnnts. in the in 

Simply nih^ on to the surface of the dry and finish^print 
which 15 then pohshed by the application of a drvSft rat 
Bromide prints which are strong iu tone and haw l^n 
sulphide toottl ore gristly enhanced in appearance by £g 
given a sbght gloss with megilp. 

Magpnllum. An aUoy of magnesium 15 to 20 ji.arts and 
jaumimcm too parts. It is largely used in L constSorof 
lens and shutter niouuts and camera bodies. It is Jijrhtjer 
eWiS wTer""^ -cli harder, and withstands atmosplieric 
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MagncsJum. (Fr., : llal.^ A/ayf^sju; Ger., 

AIg=*24. Occurs in \a.r^t^ quantities as d^ilcp 
suite or mpunt^n limestone—an impure carbonate. The 
metal is silvery white in colaut, and is met with coirunerc-ially 
in the iortn of wire, ribboDj and powder. , ^ used 
in photography as an iUumiimnt, as the metal ignites at a 
com para tively low temperature, giving an extremely actinic 
and brilliant light. 

Magntrsium PavPiUr, to TriL~Th& smoke in ilashpowdcr 
depends mainly upon the impurities (largely oil} in the mag¬ 
nesium powder. To teat a sample of ^tagneaium^ mb it 
betwin:a the hngers to sec Umt it is in ycry hne powder, not 
gritty ; then pout a few grains mi a piece of wlntt paper^ and 
rub them around with the fingertip in a space about the siic 
of n shilling. .-Vftcr rubbing for a UtUe time, if the irtagnesiuin 
be periccUy pure, it will sOl shake free from the piper wisen 
the liiLter is tapped witli its edge on a table. If a veiy dirty 
mark be left, the magnesinin will ptovn smoky. Probuhly 
no cummercial sample nf lungne^itim powder perfectly frc'C 
from tliis delecl, but dilTercnt samples vary ; and photcn 
graphers who use hirge quantities can have pure magnesium 
prepared by playing a spcdal price. , , 

IvtfigAfjt oj Af /?ifrSuM (yS tn. wide).—5 ins. »* 1 pT-; 
a ins =0 I gm. : flo in^. = J gm. See mstnictions for using 
magncsiuiTi under the heading Fi.A.sifi'OwPEE- 

Magnesium hai, been suggested as a lueam of precipitating 
silver from old fixing bathi^r (Sec 


Mugnlftcationfc In pliotogrEtphy generally used to mean 
ratio of &ti^e of enlarged image to that of the negative. Magnid- 
oition is measured in diameteni ; that is^ by the linear ratio. 
An cnlm-gement ol two diameters is twice as long as the 
negative ^ it is therefore also twice as wide, and has four times 
tlie area, A whole-plate print from a quarter-plate negative 
is enlarged two diaTneters. 

The magnification required to obtain a 12 x 10 print from a 
3i X2i [legativu is less simply stited, for paper and negative 
are of different shajics, the turmcr being squaier. If the whole 
negativp has to be printedp its length will have to be brought 
up to the length of tbe paper, for which a inagnificatkm of 

or T? diameters is needed. This brings the width of the 

negative to i'7 x or 3-3 Ins., which does not fill the full width 
of the paper. If it required to make the print of full 12 x 10 
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MagnldciAiiaq 

sire, the width of the oegjitivt! will have to be brought up to iltc 

Width of the paper : magnlhcatiofi QL^eded therefore is -r4-4-5 

-diameters. The full lengtli of the projetted will then 

** 4'45 >=3i = MM ™.p which canriot all be included on the 
paper. 

The table below gi^-es the two ligures for magnidcation 
Corresponding to each of a ouhiber of combinations o£ negative 

MAGNlFECaTIO^E IN Dr^MRTOtS. 

_ itii OF pEixTrsm rjLF&ji nscuah. 


AUi al 

HKH 


tx4 

. i r.Lj 

*|X4t 


lix« 

iixia 

|l#xli;xdH: 14 


9-U 

all 

4» 

!-» 

|-4» 

4-U 

E-M 

■ #41 

1-41 

l-H 

B-U 

1M 

ll-T 

11-1 

]i-t 

ii4 

714 

M4 

tiMUnDb- .. 

1-m" 

l-?l 

IH4 

I'M 


I'tl 

141 

140 

l-Ai 

J-W 

I4l 

10-B 

1B4 
IJ-T 1 

lBl4 

1 144 

S4-i 

11 -a 

tiXfiihM- .. 

tHt 

l-^l 

■ >« 
l-4i 

•■U 

4« 

i-rf 

It* 

iM« 

«HW 

i-fl* 

•m 

■ 

i-u 

i-4i 1 

154 . 

'104 

11-T 

14rJ 

144 

tauPrVjfji .. 

S-19 

43V 

i‘U 

l-II 

• i-vr' 

, 4-lft 

4-to 

4 » 

»‘«a 

»» 

#■» 

*'tT 

7*$ 1 
i'fl 1 

1 B-I 4 

141 

' ll-T 

U'# 

HLximi. 

t^U 

S-H 

I'M 

S'W 

t'M 

1^11 

' n-n 

PtQ 

' Iri^ 

4)1 

4-lft 

1-40 

d-«n 

ij'jfl 

«-» ' 
THCt 

•-*4 

ID-l 

IS'f 

4- '0^K. d-DEk. 

L-41 

1-41 

Hit 

!-» 


■ HU 

; 

140 

141 

I4a 

4 41 

#4* 

14fl 


4'4T 

141 

iHi'Ifni, ,, 

rTT,i 

l‘?T 

X-PM 

1-W 

i4*~ 

144 

I’lf 

1-aj 

B-M 

i I4i 

a-D 

4-IJ 

11] 

4-?4 ‘ 

i-ai ■ 

4-W 

?4i 

T4I 

fi-l 



i-n 

1-tP 

141 

l>^41 

i-M 

i i#w 

1-T* 

i-7ft 

1-W 

t'u 

44 a 1 

14i 1 

141 

4-W 

■47 

lIKHUi- .. 

l-» 

i-ii 

1^11 

1-44 

1 * 1 " 

1-4# 

1-lfc 

sm 

laB 

749 

l-M 

14# 

14# 

i-Tf ! 

(-4X , 

141 1 
i-lP 

1-14 

T-Ii* 

SUtflM. 

i-m 

!■» 

Ml 

^4l • 

l-OO ■ 

1-*1 1 

1-1-T ! 

I'W 

l-M 

a-4j 

a-BQ 

XH 

xm 

i-a ' 

4-M ; 

4-^ 

4-«« 

M-n 

i-jw 

axnta. .. 

e-n 

• •t 

1-44 

14« 

Ml 

1 ^ 

1-W 

Mi 

1-41 

141 

■-#* 

i4i 

1 -ai 

7-41 

149 

X4# 

J-Xl 

144 

i-W 

4-H 


— V I -w sumiier figure is that for 

pnating tliB whole negative, and the larger for hlliner the fuD 
^ Of the pa^r, Whm the two arS ^Se aS 

paper are of tiifl same sEiape. aou 

More generaHy the term niap,ific3tir>n means ratio of the 
size of the iraaoe to that oi the obiect tn I- 

thft film Ml in,. long, the magnification is 1/50. This is^t^ 
pressed by saymg that the reduction is 30 times otJpVo " 
^ Co^jooara Fo^. ExL^R^^.'and 
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MuiJnLflcr Frame 

MagalUl^T^ Term sometuncs used for supplcmenbary 
icm A focusdns magnilicr is ^ krts q$ecl for cxuminiDg 

the image on the IqcusiDg screen for more precise focustof. 

Mnrgloul Cut-off (of Llght)» See WiD^-Avci^r 

Marine Glue. For repairing the leather work of cameras 
nothing is better than tnaririe glue, which is also usefuL In 
many other ways for repairing wood, etc. It is made thus :— 

Indianibber in due shreds « 6o grid. (7 gms-) 
Ci>al-tnr imphtfnt . * * rioz. (75 ex.) 

Digest with heat and frequent stirring iintil dissolved* and 
then add 

Shellac in powder . . ozs. {1^5 gms.] 

After adding the shelUc, heat and stirring must be continued 
until the wboEe ia quite htiJd, then pour it out on to a cold slab 
to set. When required for use it should be Tneltcd at a tem¬ 
perature not exceeding 350* h\, or it is liable to lose its strength , 
It may be applied wJth a bristle brush, and should be used as 
thfnly as possible. (See also Mfln ejixg.) 

Marloiype. A tnetliod of carbon printing introduced by 
M. Clarion in 1873* Paper is sensitised with a bichrortiat'e 
solution, njiid after e.xpo^ui^ under a negative a sheet of wet 
bichromated pigment tissue is laid Du and pressed in contact. 
'Hie fcijnt yellow-bTmvu Emage slowly spreads to the pigment 
tissue and makes this Latter locally insoluble, so that after the 
original print and the carbon Ussue have been in contact for 
some hours^ an iniiige Uke that oi an ordinary carbon print 
may be developed, in a later improved fonn this process 
ivas kfiDw-n m Ototype. from which in turn Ozobrome, and 
finally the modem Cirbro procfrss, developed. (See entries 
unde^r these three name*.) 

M ask Id Term use<l to indicate the blocking out of part 
(usually the edges) of a photographic image. .Masking may 
be used sim[^ly to provide a white edge to a print or enlarge¬ 
ment, or* a* in a lantern slide, to limit the picture-area to port 
only of the total a^•^Lilable area. {See MasitfNCf Frame* and 
Masks Discs. Sue also Shading and DQUbif Prinling^ 
under Enlarojno. Rt fer aljso to Unsharp ^^LasKs.) 

MasklfifS Frame. An accessory used with vertical enlargers 
to hold the paper flat and provide a white border* The 
slmple&t type consists of a frame to take the paper, and a 
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ractai^ular ma-sk of fbt«! S!ec hinged to it. Ln Uj* adjustable, 
or universal^ framo a baseboard is provldi^d^ and two siUc$ of 
the mask art^ taoveable w> that aay siie or shape of opening can 
be produced. Tltt frame as a whole is hinged, and adjustable 
5topa agaiiufit wbieh the edge of the paper is located are 
provided below the two fixed sides of the mask. A number ol 
pnnts IdentLoaily masked can be made rapidly and readily 
willi one ot these frames. {See E?^i.aroing.) 

Masks Discs. Pieces of opaque paper used in photo¬ 
graphic printing, usually' with prititing’Out paper. In the 
opaque paper shaped openings are cut; and the piece cut out 
Ls tcniicd the di^Ci the margin being called tbc mask, riic 
mask is placed between the negativ'e and the paper^ when it 

^^ print will result of the form given by the opening 
of the mask and the margin where covered by the mask w ill 
wtiile. Where a black or grey surround to ibr picture ii 
dc»rcd^ the may be placid ov'er the centre of the exposed 
print and the borders then exposed so to give the required 
tint. If, during this suppiciticntary exposure, the disc is sur¬ 
rounded by a second mask similar in shape to the brst. but with 
a larger aj^rturc, Oie effect of a black line or band round the 
picture wdl be obtained. It is evident that a simitar, but more 
e aborate procc<lure will make it possible to produce tw^o or 
more borders m gteya of different depths, 
also Lin.^hakp Masks, 


resinous exudation from the stems 
of Piitom grawn in the island of Scio, It is usuallv 

met w ith in the form of whitish or vcUowish-white drops or 
1^® f'l'; Insolyblc in witer; 

'ther. chlorntemi, oil of 

vsSies {^.iT.) preparing certain 

diil|.surfac<j<l prints as 

liistinguiitlied from thosfl wjtli a glossy or glrued surface. 
Matt Varnish. See Varsish. 

tied-giw appearance 
that occasionally dtsfignrea a print. Genera]lv it onlv^nears 

If the O’" iraproper storage. 

deteriorated too far, me^in^ can be 

P ) tlsvclopet and developing the paper lor the 
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Mi^rcuiiC Clslorlde 


mioimuiii time ntxcssAry to giv^r a good blat^k, adjusting the 
exposure to suit this treatment. In a Lrad cfisc. the paper 
must he treated ^ fpgKed. Etsiofin^ 0 /tl Papier, under 

BkOMtDK Paper ; also Focgeo Matehial, to Kkctovkr.) 

Measure^ A vessel. n^uaJI}^ of glass, graduated in liuid 
ounces or oubic ecu timet res, for the measufeuieat qf volumes 
of water or solutions. SmnJl measures are usually conical in 
shape, hut those graduated for maxinium volumes over 2 0/5. 
or 50 c.c. arc generally shaped more or less like a luinbEer. 
All have Ups for pouring. . A meosurifi^ cyliftdir is ;i tall^ 
narrow measure with straight sides. 

Meaaurcfl. See Wtohts ano ^[kasuri^a. 

^tending. Broken rustics and Measures, etc. A cement 
for mending broken dishes a.nd ineasiiims or any glass or porce¬ 
lain ware^ caii be made as follows :— 

Litharge (finely powdered) ^ . ,3 parts 

Fine white sand . + + + - i 

Plaster oJ Pans , , , . - 3 .. 

l^esm (powdered) . . . . 1 part 

After mixing these thoroughly into li paiitc with Linseed oil. 
to which a Iltdc dryer has been added ^ it is allowed to stand 
for about four hours. It must then be used within the follow-- 
ing four hours or before It has a chance to become $et. The 
broken edges should be i^uite clean ond free from grease, and 
after the application of a Mn coating of the cement the parts 
should be held together wltTi string until set. 'JThe broken 
parts will then be united so firmly that they will break in a 
new place tjelore the cement will allow the mended portions 
to separate where onginjiHy cracked. 

(For a metliod of mending leather or wood* ser Marinr 
Gli/e.) 

McfiXseue. See L&^s. 

Mercuric Chloride (Fr.p mercnti; ttal,, Bi- 

cioFitro di mewcurio; Ger** Qufchsilbtrchicrid^ jl/frcjfrrffA/njffd', 
= 27^ ■ Synonyms : Perchlande of Mer¬ 
cury, BiebJoride of Mercury* Cortotv« Sublimatu, Sublimate, 
Munate of Quicksilver. It is prepared commercially by 
aublhnation from a mixture of niercurio sulphate and common 
salt. It is usually met with in conunenDe in extremely heavy' 
colourless ctystalLirie masses or as a white powder. Specific 
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IcH^ide Mercury 

gravity : 5-43. Solubility : i id igc^fcold, i in 3 of hot water, 
} in 5 of rectUlcd spirit^ 1 in 6 of ether. It ^bLimea without 
decomposition, and melts at 530* F. It is used for intensifi¬ 
cation Its solution in water i$ liahlc to decomposition : 

but any soluble chloride tends to prevent this, and nearly all 
chlorides increase its solubility in cold water, a compound salt 
being formed. It is a powerful poison, 3 gns, (ado rngm.) being 
a fatal dose. The antidote ta aibinnen^ or white of egg^ with 
which it forms an insoluble com pou nd, follow'ed by eiaetlcs. 
Ah the salt is readily absorbed by the akin, it is advisable to 
exendse care. For a convenient method of preparing a 
solution of mercuric chloride* see Mercurous Cjiloride* 


Mercuric Iodide. (Ff., da furr^^urf: Ital. 

Bi i{Niuro dt m^cuHf? ; Ger. Quf^ksilhftjodid. Mt^unjodid.) 

^ I = 454 -5- Synonyms: PtritxJide of aTemury, Bi- 
iodide of Mercury', I Ceavy^ red 4linojphoua powder, practically 
insoluble in water. Dissolves readily in solurions of iodides, 
sulphites, nr tliiosulphatea (hypo). Poisonous; its pro- 
pei^es in this respject are practically us mercuric chloride 
Used as a one-sol ution EntcnsJJicr for negativesj having 
the u^ful property of intensifying the shadows mon? than the 
highlights. (See IrrrENsiFjcAtiow.) 

Mercurouis Chloride. HgCl = 236, Synonym. Calomel. 
\>Tiite powder^ insoluble m water and otl^r soLveutSp going 
dark on exposure to light. Can readily be converted into 
uiertunc chloricle, Tivhtch, owdng to the Poisons Act* is tiiticli 
less readily purchased. If two parts of mercurous chloride 
are dieted on a water bath~f^, in a jamdar set in a saucemn 
—w^th one part of concentrated hydrochloric add diluted 
With 34 p^.s of wafer 3-3 parts o| mercuric chloride arc 
present in the solution when ail has dissolved, acid 

can be neutmlked with ammoaia. 


Mercury {Fr., ^fcreu^e; Ital., Mttcurio: Got., Quecksitber). 
7 J. ,Synonym. Quicksilver. Occiira native, but is 

emmthar, an impure 
V yrnpemtures mercury is a briliiaiit 

White liquid metal, becoming solid at —40^ F, Spwhc 
vapour of mercury is poisonous if much 
tlioaH be taken Umt any bottle 
1 I ^ really well stoppered. Alcitcury was used to 

Dhot^ihff T ^^«"«o‘ype plat^but is now ot 

pbotograpbic interest onjy for bj’perscnsitiain^ 
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^M^rcury Vapour Lamp Mcipl 

Mercury Vapour Lamp. A lamp contaiiiju^ mercury 
%^pour whic]^ is rendered mcandescpnt by the passage of an 
electric current, The light given by the lampK vphich takes 
the term of glass tubes cither singly or in scries, is 

dazzling blue-^vhite in appeaiauce and Ls lacking in red rays. 
Fqr lisc in the studio, tiiis may» howeverp be corrected by the 
presence of a teiv ordinary electric lanips in red globes. Tho 
tncrcury' vapour Limp is admirably adapted tet artificial light 
printingp enlarging and portrait work. 

MerUoL Combination of parapheaylene diamine and 
pjTOcatcohin in molecular proportions, patented by Johnson 
^ Sons Ltd. Formula CtH.fSSrH J, ^ aiS. 

i'itic white or light | 5 ^y crystals, turning veiy dark through 
exposure to air. Fine-gram deveLoping agent of higher 
activity than paraplietiytene diamine. Alliiough the solid 
keeps well only if air is totally e^cludod, the normal developers 
COfitilining it can be stored for prolonged period-^. These 
developeni aie often quite deep red in colour^ but develop 
normally unless tise coteut Is very deep indeed. Solubility 
in 10 per cent, sulphite solution, about 3 per cent, Mcritol 
is veiy widely used for fine-grain development, usually with 
the ejilditiDn of metol, which reduces tho need for extnx ex¬ 
posure without noticeably cDarseulog the grainy and greatly 
improves the exliauation ciraraoleiistits of the solution. It 
i.s the ileA'cloping agent in the widely-uscd Mcritol-cau-stic 
t^'o-batis develo|>er. See Fisn GwA^^f Developmunt. 

Methylated Spirit. See Alcohoi,, MKrnvuvTErK 

Metol. MethyU/^-aminophenot (CHjNHJC^HjOH = 113. 
Synonyms: Elon, Monok EhodoL ScaloL in France 

as GinoL Developing agent of high activltj^ iisuiUly sold in 
the form of thq sulphate {?^IW = 172!- Colourless cry'stalUne 
needles, soluble in w'aler to the e.^tcut of about j pur cent, at 
room tcrujicrature, aud rather less solitbte in soluttons of 
sodium sulphite, or carbonate, which liberate tin? sparingly 
soluble free base. Sodium sulplUte will •tometimes prmpitate 
mctoquiitoue when hydroquinone is also present. Jn- 

sclublu in ether. Will develop slowly in solution with sulphite 
only fsec Fine-Grain DevelopmeXt) but is usually used with 
an aiicalinc carbonate. With caustic alkalies is very prone to 
give chcmi<al teg- MufcoE is used to some extent by itself, but 
finds its chief application in oilxed developers of ail kinds. 
The irietoL-hydroquinotie {M^JI developer fsec Di-veloi*ment) 

15 4 A 7 


MefpqMlnonc Micro- 

is probably tnoin? widely usctl tbaa aiiy otber. and mi-tol is very 
contTnonly added to hnC'-graiJi dcvi^lopeni in an endeavour to 
retam tlic maximum speed of the tmulsion. Meiol atL&cka the 
skin of some persons, cauElng nnpleasanl sores. [See Skin.) 
This Cs believed not usually to be due to the inctol itself* but 
to traces of dimethyJparaphenylencdiamine prtsertt as nn 
impurity. 


Metoqulnane. SynQrE3m - Quixiumet Combinatioii of liytlrrH 
quinoae and uietoE (base) containing two moicciiles of the latter 
to one of the former Formula (NH. 

= 35^- Developing agent of ifioeiemte activity* soluble 
to the extent of i percent, in coM waiter, A r*iimii&rv prsxiuct, 
cldefly used in connection with Autochroiue colour pLite?^ and 
LumicoLor films. (See Colour Phutoghapiiv.) 


Metric Thtt sy^sttm of weights and mcasiires 

univcranJIy used on the continent of Europe. It was estab¬ 
lished by the revulutionarji* ikdniiniatriitiijn in France townjtl^H. 

ll«r end of the eighteenth ccntdiy, tlie basis of the whole 
syatctti being the metre. Tliis was intemled to bo a ton- 
millionth port ol a racridtan cirele. but the aceumev of imskSutt- 
ment available at the time was not Idgli. and the standard 
mast now be i^arclcd as an arhitiari- one, 

III the metric systetn the metre is the sole unit o( length, 
even the longest and shortest iU$tanc« bclag R?cnrct^*d (ti 
tcrais of It by decimal mulriplication and subdivision, A 
kilometre is i.ooo metres {rougldy two-thirds of a mile) and a 
rntllimetre la j rnfitti! or roughly -j*! in* 

The measures of vnlarue and weight are elosdy linked to 
the meim, the litre is practically n cubic decimetre (di-ci- 
miilre jV metre) and the jgram w the w eiabi of a enbk 
centimetre of pnre water. These again give rise to multiple 
and submultipic nmts by decimal multiplioation imd division 
—kilogram = 1,000 gms.. miUigram am.. 

ftiJllilitre - litre, etc., etc. rri^s t, . 

C^co tiw unJ^uuity of the units has b«n got over, the 

^ ^ ^ tie ouite Irrational 

Eiighsi sj-tf^ of weights and lueasures, tor ttunteriMl 

AND Weicitts 


Micro- l^iix used in the metric system h.v.\ to signify 

.-micr.l.ld is V. 
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MIcmBlm Work 




MJcToftlm Work^ See Copvinc, 

Micron. A ciiillk»iitli part of a mctio, or a thcusandth part 
r>l ih mil]iint:tTo. Eqyal to at^ut one tw'4+nty-five-thcJUiHan4|Ui 

pan or an indi. 

Mitm^Photof^rdphy. The reproduction of pSiotographs on 
a very minute scale. The ipiunless structure of a collodloii 
tmiisparrncy lends itsclF pAfticillariy well to tliis work. (For 
FJ^olomictogniphy, see articKe under that head.) 

Milli-. used in the meLric system ^ S%niFy 

" one-tliDusandth of." 

MllllUtro, A Statutory ipeasuro of cai^ity equal to one- 
tboii^ioidth of a litre. For all photogruphie purposed it may 
be regarded as identical with the cubic ccalimetre. {See 
LiTRK iwitl Cuilic CETfTlMETHE , alSQ W'siEiNTB AND MUASlTflES.) 

MlllJmlcmn. A thousandth part of a micron or a 

niiliiontli of a milliiuetTe, Often ojschI in expressing wave¬ 
lengths of light. One millimicTDn equals ten AuijHtroni 

Miniature GameruA^ A miniature camenL is officially 
defined by the Royal Photographic Sodut>* aij one that is 
built for negatives not greater in area than 6 -■ajuarc indies^ 
Tlw largest istandard hItjc Uitludcd in llus definition k 
ai X 2i ins. (6x6 cms-)* and the standard V.P. (vest^ 
pocket) st^cs {4 5 X 6 cms. for pbtist ; 4 x 6-5 cna. tor 
films) ore therefore now classed as minialure/' 

In the usage of many people* however, the term " miniature 
earner*! is rcstricUNl to those taking pholagraphs smaller than 
\\P. sjie, the fiomlJest that was in general use bcfoie the intro- 
duetiou of Uieljcica camera in i 93 £ 5 - This camerap designed by 
Oscar Hamack, use? stajidard ^j-mm. cinematograph film, cadi 
picturu being of size 24 :< 36 mm, and extending over the 
space occupied on the him by two of the id x 24 mm, frames 
used m daettutograph work. 

The Lcica. though by no menns the first camera to make 
smalt picture?, undoubtedly the camera which impukirised 
miniature photogTaphy, At hm ita progress was stow, partly 
Dll account of the imperfections of the films availiiblc at the 
time, and partly on account of the naturaJ, tendency of ex¬ 
perienced photogmplicrs to refuse to believe that so small a 
negative could produce reallv satisfactoty largwcalc enkrge- 
mentSr Improvements in films, particularly in the direction 
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oi finer gmm, combined with the eveJ■-g^ow^n^- and ever^ 
improving output of the new school of miniature-cauierri 
led by about £ 93 ^^ sootl nftcr^ to the BLCccptance of the 
L«ica a5 a serious instniment. 

Since that date thu number of miniature camcrAs on the 
marJtct has ste^idily increased. Many of these instnimentl 
again iise cine film for negatiyes 24 x 36 mm, in sijeep 

but others have pressed ordiiiar)'^ raU film into service- One 
of the earliest camems for real miniature pictures on roll film 
was the Kolibri of Zen&s Ikon, which was the first to make 
16 exposures, eaefj 3X4 cms. in size, on an 8H?xpo5ure V.P, 
film. Itiia though waning in ixjpularity at the time 

of writing, is still sometiints used for the less elaborate 
cameras. For both this and thesLiglitly smaller 24 x 36-irnrt. 
size^ iL lens of focal lengtli 5 cmiS. (2 insn) is regarded as standard, 
so that the clifforenee between llie two is in angle of view and 
not in size of image. 

Of the larger oiloiiiluTe sizes, one that lias recently bocome 
^pular fii the old.’ V.P, pkte " ssz«. 4-5 x 6 citis. 
ND^yada3ir$ this is obtained by makEng 16 exposures on. an 
S^posura spool of 3* X tl film. Owing to the fact that 
this tsflold atpraclically the same price as the S^posuir V^P. 

slowly but Purely ousting the sta.ndaid 
v.P, film caiiicia taking pictures ^ x cms., as the latter, 
cxpcwiirj? for exposure, costs almost twice aa much for negaUve 
RiatF^-Li. Tlfci: " sixteen-cm cameras, as they arc familiarly 
^Ued. aiv almost all of the stand^ml seJfHerectiTifi type with 
ftont-cell focusing. ^ 

Square pictures 6 x G cuts. Ln size, though now Ijocoming 
fwpuEar in connection with ordinary* folding cameras, were 
brought into favour by the FoUeiflex, a twin-lens fvflex making 
It cxpKJsnr^ on a 3I x aj spool. Tlw square shape w-as here 
necessuated by the extreme inconvenience of iK^inn a roHex 
turned on its side, combined with the difficidty of dcsigniiig 
a practical roll-film reflex with revolving back. FoUowing the 
Kolleillex, there are now a number of twindens reflexel for 
pjcttires 0 X ^ cnis„ ^ wdl as n few single-k-ns instruments. 

“k o^iiwp- t:atncfu jg muet, convcniMit 
to handle horiaontaiJy Uian vcrUcaJly k mpidly lendmi; to 
^ oftii-rentfss mstruincnts. 

Kn^. tJ^*^*]* ejitension ol miniatoro work are 

teUi iwjchol^^c^ iuid technical. TJjc onlinary man. out 

be tinublruiive to carry and rapid to um, In both these 
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diretziions the and may be used without 

interference with the convenience of nOTi'pliDtograptiic 
ittcmbcrs of the part>\ In addition, the small sizt? of most 
miniature ca^ineras aUows them to be carried more or Bess 
permanently in the e^er-ready case or pocket, ready to deal 
with any unoTtfftctrd Subject that may present itseli. 

On the technical aide, there are certain advantages inherent 
in the sixe of picture, and the chief of these ia speed. 

On a quarter-plate camera, a lens w^orking at //a would be 
c^tmmcly cumber^me, fabulously expensive, and would gi%'e 
so smatl a depth of focus that it could be used at fuH aperture 
only on rare occasions. A cine^hlm miniature hltcd with an 
/y^ lenf& Can still be slipped into the pocket and wIiMe e.xpe£isive, 
the price ts not aJt^ether prohibitive. Most important of aJl^ 
the depth of focu^ is upcat enough to aJlow tlie full aperture of 
the lem to be used for most ordinary subjects without diffi¬ 
culty : it 15 about the same as t hat of an / }y^ lens on a quarter- 
plate camera. Fast work in a rcoHy bad Ught or by artihem] 
liglitn is therefore only practicable with a niiniatiirc camera, 
W'hile in a good light, when smaller stops may be used, depth 
of lociis is So great that focusing diflic ulties are piacticdly 
eliminated. 

Certain other features, though not necessarily connected 
with the small size, have bccolwc ussoemtod with miniature 
work, and of these the most outstanding is tlie raagc-fiiidET. 
Prom its earliest days, tiic Lcica cine-hlm miniature lias 
iacluded h Taugc-finder to make focusLng accurate. Up tiU 
1933 the range^linder was a sc|xirTitc instrument idlpped to the 
camera, but in tliat year there was LntrodtlCird the Model II 
Lcica in which the range-hndcr movement was mechankally 
coupled to the focusing mount of the lens, so that the operation 
wliicli caused the overlapping imag^ in (he range-hndci to 
fuse into one simultaneously focu!^ the lens. Though no 
more! nccnrale than the separate range-finder, tlie coupkd 
range-bnder '' oilers so evident an increase in Epced and con- 
^'cniunce that it hOiS now been adopted on a number of cameras, 
most of w^hich fall into the category of minJaturcs. 

Besides the coupled range-finder there ore some other move- 
nicnt*i chiefly assoctated with the miniature. (The tatnem on 
which each was flrst introduced is shown in brackets, but in 
idmofft ev'cry case many other cameras have followed suitj 
Tlicsc rnovetnents include the automatic advance of the him 
by the same action that sets the focal-plane shutter (Leica), 
tl]c production of special mounts aliowuig lenses of focal lengths 
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di:l?cfvnt from tlie iiorriml still to bo iis«ci in conjiin-ction nitli 
th& buUt-in niiij^p-finrJcr (Leica), tho caniblnttl nmjsr-fini'lef 
nnxl vicw-fiiiclt!r (Coata^) and the nicchatiism tliat blocks the 
release of a diaphraj^rn shutter timfil the filni Iiah bewn wound on 
fKorciJe-K)r Inonccamem (RolleldeK) the Latter tn^mciWp 
DOW common among niiniatures and i^irading even to 
larger inistruments, has been elabonited Into a sy^cnl by which 
a single maycineiit of a lever advanced th-e film ancl resets the 
s-hutter, while in another [Robot) this is done automatically by 
a clocku’ork motor brought inlo actinTt by tnertlv retnovfng the 
finger fitom the shatter release afteran ejiposiiR? has been made, 
rntorchangeabk magajdnu hacks (Ektra^ give the cioc^film 
miniatnrf! a v'ersatiLif^' in negative material preinously 
rratrictocl to plate cameras. 


■ Nfgativt the less elaborate cameras niaklng 

ei^er t6 exposures ^ >: 4 ems, on a V,P. spool or ibmcposute^ 
^ ^*3 advance of tlie film was 

H.jrigniaLly contTolled by providing two red windows for viewing 
the numbem on the backing paper. These wTre so spaced 
that by bridging each of the eight numbers In tum first to 
one wnndtiw and then to Uie other the lequirvd 16 fraines v?mTf 
succfaai^ly brought into position. Mom recently the si ^ ^ 
of lading makers have had additional numbering enabling 
«t^ 16 eaeposures 4 5 x 6 ems, or ij exposures 6x6 ctns. 
O be ^oe by means of a single window^ and cameras taking 
ndvajit^e of this are now available. At the time of writliig 
tile cixt^ numbering has not yet appeared on V^F. films, 
tjne-liltn muiMitures have in most cases followed the Leka 
m adopting a ^b^xposure lengtli (64 ms.) as standard, though 
one (Karat) uses a i j-ejtpojraiu Itiigth. The film is 

^u^ly sold III a daylight loading non-reloacUble cartridge 
t^y to drop into the cainera. and into which It 13 rewound 
self-opcHing ca^ttes for one or two 
Lam(^ (Leica. Cem^) can be loaded either from uncut film 

" refills sold for the 
purpose, while reloadable cassettes to fit any standard ctoc- 

'f Qsi^s of a length of film with 

protection afforded by the paper 
mak® rewinding into the original container unneewsur. 

imax, haicailopied a square picture aiiie 24 x 2401111.5 with 
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thirst a alanclnnl 64-inch length o| film giAJie$i npwariifl or fift^" 
e?cposiirei. 

Other camenui (B^iJitJini, Suptr-Eljy, lllitlgct) tu-sc 

special Spools ol 6 or S exposures. Although this may restrict 
the user to one maho, or even one type, of film. It offers the 
very ttwl advantage of a considemblc saving in bulk, as the 
special spools are iJH generaJ vtr>' small 

Sec also CAStsNs. 

^Ilnim. See Wkkhts and M^ASUttES. 

Mirror, RevemLng, A silvered rntnor with the metal film 
outwards^ placed Jn front of Ltse leru uiicii iaterally reversed 
negatives o-tc wnntcfl. (See next article ; also Reversed 
Negatjves.J 

^flrror» Silvering^. To aili^'er a mirror, prepare UiO 
following;— 

A. Silver nitrate . * . 60 gr- 7 gma, 

water (distilled) . . . 4 or. 200 c.c. 

To- thiy add 0^880 amniunla drop hy drop, and with cx>Eistaiit 
stirring, tiU the solution turns brown. ConLiiitje adding the 
ammoala till the Solution Is only ^tightly milky, l>o not add 
tEKi much aitinmnia. 

B. Formalin (40% fonnaldehyde] 8 to 10 drops 

Water (distilleil) . . . 4013.^ riocx. 

Store solution B for a day or two before use. 

ClcaTi the glass tliorouglily, rcMnoving the old silver, if 
neceSsSary, with concentrated nitric acid appUcrl with a i^'ab 
of cotton-vvooL Finally rinse well with distilled water. Then 
How or mop the surface with solution A, leaving it on the glass 
for at least one minute. Mix about one part of A witli two 
parts of B and pour gently over the glass. Deposition of 
silver will begin a few seconds after the Solutions ore mixed, 
and should be complete hi two to three miiiotw, 

Tdt tJie soliition at! the glass, rinse well wltli cUstiiled watirr, 
and stand on edge to dry^ Finally^ protect the silvering ^vith 
vamlsh or lacquer. 

To silver copper ot ituy metvd it must first of all be cleansed 
with dilute Acid to free frum dirt, ete.^ and w^eLI washed^ Then 
di-Wlvc bo grs. (7 gms-J of silver nitrate in t 0®, [50 c.c.) of 
distilled water; add suMciept Liq, ammonia, to redissolve the 
precipitate first formed ; add to this solution | drm^ C,c.) 
of cauBtic potash solution an-d 1 dnn. (3 m,) of glycerine: 
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appJy to the metal, add a fciv drops □! etlicr; mb ^vitb a 
tu(t of cotton ■ wool' dr^' before Uw firu, and polish : repeat 
as often as desired to bri^Kten it. 

Monckboven 'b Inieanicieri Bee Intensification. 


MoiidcIc, An untorrected spectacle lens, sometimes used 
for portimtiire and ordinary landscape work where softness 
of dehnition is desired. The u.'iuni form of lens employed is 
the periscopic of about 1 1 ins, diameter, and it may be obtained 
of any focus from about 6 ins. and upwards. (See SfECTACLb: 
Lens ; also SuFPi.EsrcNTA>tv Lens, and Lens.J 

Monocu^ Vision. Seeing with one eye only. Monocular 
vision tan judge the direction, but not tiie distance of an object. 


Hydrochloride of 3-methyl-4-atninopbanol, 
= 155 * 5 - Synonym: fhydro¬ 
chloride of) pata-aniinocrrtol. Substitute for mctol (^.u.) used 
during the war of 1914-18. Its properties ore similar to those 
of para-aminophenol 


Mouutain Photography. See Alhj.ve Photocraphv. 


Motiniuni, The substance used to make a photogiapliic 
pnn t Rd here to Its moun t, 11 is absolutely neeei^ary that the 
Riountiut should be free from acidity, or stains and spots 
may dnse, ^ 

The following mountanta are suitable for photographs 

DeJiltivt Mmintani.^A very adhesive and cheap paste for 
pliotographjc prints without cwktirg: Snd one 

which keeps m good condition for an indeCrite period, is 
(^y made m f^ows t tb. {500 gniB,) of the l^t wlsite 
^tnne is mixed a Uttle at a time with cold water until a 
^ 's «ade. About a drochm {4 c.t,) 

ftiij-i' Cinnamon, or oil of wintergreen is stirred 

I® (300 c,c.) of cold-water added. 
* clean enamelled saucepan, and 
gently boiled until quito dear. U should thc-n be^ui^ 

■ A consistency 

a^o^L^lt with ^ 

*i. ‘iheer-tip or a atifi brush. It slionld be 
noted that the best wlirte deKtrine must be used. 
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SiArch M mini Ant. —Starch m povidcr r or. fja gms.) : mix 
into a CJncam with i qz. (30 C.c.) ot water, and add to it, coft- 
atiriijig, ors, (250 c,c.) oi boding water in which 
2Q gn. fi'35 ccunmon alum and 5 drops of carbolic 

add have been dissolved. The inixture should be now a clear 
translucent jelly lit« from lumps : iT it is not, it should be 
gently heated in a dish or pan till it clears, constant stirring 
being an absolute necessity ; then it should be squeezed 
throngh fine mnshn. 

Ordinary household flour makes a more adhesive paste, but 
is liable to acidity. Both will keep fit for u5e about a week, 
after which they should be rejeettd. 

Gfiatina. —This, if properly made, is convenient and easy 
of aji|jlieaticni. Ihe pnat can be mounted whilst stiil damp, 
and it can be shifted about on the mounts or any exce^ of 
mountant wiped oflf, without leaving any trace on the mount, 
even if highly criamelled. The foUouing is a satisfactory 
method : —Soft gelatine, £O0 gis. (jo gma.) ; soak in disiiUed 
water (fi 015., or 390 c.c.) for an hour. Dissolve by the aid of 
a water bath, and add, in small quantities at a time, methylated 
spirit, 2i QM. {165 c.c 4 . atirring constantly? aJJaw it to set. 
Should any spirit separate out, the mixture should be renielted, 
and a little more water added. The product should be a pure 
mLIk'white firm jelly, A little carbolic acid may he added 
if dedred. When required for use, mdt by the aid of hot 
water on .a ivaler bath, 

^■^fTUivrwf MauHtant^ or pcrmanefit paste." Dissolve by 
the aid of gentle he^t 


Arrowroot 
Gelatine 
Distilled water 

When cool, add 

Methv'lated spirit . 
Carbolic add 


1 part. 

9 parts, 

I part. 

1 drop per oz. (30 c,c,) 


Guw ar Mttciitxgf. —l^e-colourcd gum arable iii 

clean lumps, 2 parts ; distilled water, parts. Wash the gum 
by placing it in a half-pint cup or measure: add 5 parts of 
water: stir briskly round twice or three times^ and pour ofi 
the water ; this carries off any dust or mechanical impurities. 
Kow add the distilled water, and stir frcquenlly at interv^ala 
lill dissolved. It should be kept in bottles filled as Jnll as 
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ph^itUe^ and tlic addjtioti of a little carbotic ot aalicviit Sicid 
'wili belp to prei5<jni'o it ; for ^^itbout tliis it will k^p only 
ten ot fcurtccni days, jmd w'hen itiadc with hot wat+?r 
abotit Jialf tliut time, Fowetered gnni ai^bfc ^lObld not 
be used- 

ludianihhrr 

PuTG masticated: rubber . . So (5 ^ms,] 

Clilorofanu or beniene . , Sozs, (250 c.c*) 

pig<^ till ili^^lved- Benreii!? is cheaper than chloiofQri]L 
hut the RwicU is rather unpleasant, 

fFcr shellac mountant for dr^'-mounting^ see Mounting.) 


Mouotinit ts the operation of causing prints to adhere to 
some substance, such as caid, doth, wood, or hIeiss, dther for 
or^jnent or the better protection of Uie print i tec If. 

K work it has long been the rule that prints 

snail be mounted on plain boards or stoat papers of white, 
cream or some other pole and unobtrusive tint. For either 
mounta or nibums such a support is almoe^t invariably sulEdent 
and satislactofy for Uie purpose. Prints may be trimmed to 
any desu^ state and proportiorts, even though tfiere are 
wogniflcd Bbind^d sizes of mounts for exhibition purposes. 
- e position of the print on a mount is such that there arc 

^th the bottom 
^ Vamtions within Umis ai^? 

but any Mcntridty in the placing of the print 

sh^d be avoided as being in had taste. ^ 

^i^al attsichment, which la only adequate when the print 

geneniUy carried out 

1 the top corners, 

^ powerful adhesive ia 

FW allKJver mounting a satisfactory adhesive is a good 
as poK^b^ IMit i/th^ dhuted with water as IttJc 

pj-vuii ,hc 

Wss the print to e^ptuid mom Of 

distorts the mount. ^ rtrtmply that k cufte 

uC coontciactMl by sticking; 
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dci\vi3 an ibe back pf the mrvuntr iiiirEitfJiatcly behind the prints 
ii piece vl jiiipcr of the sainc siie find tidekn^ss fis liie print 
Itself. Anothei- niethod is to pa$te on the fasutk two narrow 
Etrip^ of p.ipcr following the liiagoiKiIii of the mount; 

0rV rUQuntingis universally accepted as the most satfstactoo' 
procedure. It is earned out by placing between print and 
mount n thin sheet of lansiifnxt paper iinpregiaated with aheliac x 
the site]lac 1.4 then melted by heat, and when it liairlens again 
on cooling it cenient^ print and mount firmly together, I-'irm 
pressure has to be appliet] to hoM prLnl, shellacked paper, 
and mount clo^iely together during tlm few seconds taken by the 
sideline to hardexn eor ^^nick and easy mounting a spweial hot 
press is required , this is an espcnsivcTpiece of equipment. 

Amateurs frerpieiUly use an onJinaiy" domestic Hatdron, 
electrically or othcni-isc heati^rt, for dry mounting. Tlie dry- 
tnonnting as the sliellac paper Ta called. La attached to 

the back of the print at one or two points by a touch with a hot 
iron* [Ao dectric lioJdering iron, imdcr-nin to prevent the 
temperature rising loo high, is ideal for ttiia.) Print and tissue 
are then trimmed tc^ether^ laid on the mount* and covered with 
An uncreased sheet of stout paper or a thin s 3 >etjt of zinc. The 
print is then ironed domi " by peeking a hested iron on 
the metal or paper co-tH-rjng the print nuttl the heat has peue- 
trated to tiie tissue, when it is sliifled to a new place ; and so 
the process is repeateti till the whole print has been covered. 

The tissue requires to be heated to about 175® R ; the iron 
may be Eieatctl by keeping it for a few' minutes in a Saucepan 
of boiling water. If the tissue adheres to the moont only, 
the ieiii|jeratnri« is tcHj high ; if to the print only, it h Om law, 
lioth print and mount must be bona dry before niounting is 
attempted. 

The tissue may be rcplacttl by the following preparation, 
brushed hot over the backs of the utitrimmed prints. 


XMiite shellac . 
Borax , 

Sodium, carbonate . 
Water . 


a OE^ (60 gms.) 

300 gr. fao gins.) 

bo gr, (4 gms.) 

7 or. (aoo c.c.) 


Place the water tn \i glass jar standing in a saucepan of 
^vnter. Bring to the boil, dissolve the borax and the car¬ 
bonate, and bail for Ijv^c niintite^. Powder the shellac and odd 
It slowly, with stirring \ then boll for an bonr. 

The outstanding adv'antagcs of drj.' mounting arc tlial there 
is no tendency to cockle, and that the ehdlac insulated the 
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pnnt frcti): any unpuritie^ in the mounts so enhancing per¬ 
manence. 


MnvJng Objectsp Phota^mpliy of. to taking a photo- 
l^ph of a moving object it is nomioILy desired to obtaJn a 
fihorp image. This involves the use of a high enough shutter- 
speed to render the raovcnlent o( the object during the time of 
expcjsure j^peroeptf ble on t}ie negati ve, or on any enlargement 
that may be made imm it. It ts evident that tlie more rapidly 
the object is moving the shorter must be the ejcpcksure. 

But it IS the image, rather than the object itself, with whicli 
^ image of an object moving across the 
of view moves much mom rapidly on tbe film than does 
the mmgc of an object travelling at the same sp^ directly 
towards the lens. In the latter case, the only thing to be 
CDnsidennl is tJie apparent InjCrcase of size as the object 
approiichea, ^ and the exposure can be much longer without 
mur becoming apparent. Directions of movement between 
se two castreona will call for mlermediate shutter speeds, 
fi sire of the image also enters in to the matter : a car that 
niovcf 3 imt during tJie exposure would look cjctremdy 
DiTcd In a pjiotpgraph taken from sio short a distance, or so 
□iuch enlarged, as to show the driver's face. Yet if the car 
^re showQ sD^ enough on the print, as it niiglit be jn a strett 
^ backgnjuRtl, the blur would 

pass unnoticed. 

oonaderatiosi we might go into 
involving the focal length of the lens 
ot^^, and work out the shutter speed 
f t ^ negative to some pre- 

helDM Fn oiTtlr , howe^w. not ^zv 

tifi™ 1 r fP'J ‘t IS much easier to work out the dii* 

tonce the mo vug object will travel during the caixBure and 

quite easy to visual^. Utter-speed ia 

dificreDte*twsuiJ^iin«^wr\-*''* disiance in inches moved in 
amereot exposure-tunes by objects travelUng at various speeils. 
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Movitkbs't OF Object^ in lNCiiES/DuRi!vd Exposure, 
Dufathn 0/ EJi^pC^arff (w.)' 


Speed of 
object in 
m.p.h. 

i/50tb 

i/[oatb 

i 

j/2C0tb 

1 

1/500 tb 

^ r/zoooth 

1 

0-36 

o^iS 

O’09 

O' 036 

o-oi8 

2 

0^7 

0^36 

o-ii 

007 

0-03G 

J 

1' [ 

0’54 

0-27 

OIT 

0054 

5 

l-S 

D'O 

0 45 

0-18 

0’iJ9 

7 

2 5 

1-25 

0-62 

0 25 

D'I35 

ID 

36 

r-S 

0-^1 

0 36 

o^iS 

15 

5 4 

27 

i -5 

O ’5 4 

0-37 

20 

72 

36 

i*B 

0-72 

0 36 

as 

9 

4 5 

2-2 

09 

O’45 

30 

10-8 

5-5 

2-7 

t-1 

9-55 

40 

H 

7 

36 

14 

0'7 
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In asini^ the above figures it U only necessary- to consider 
whether the blur involved by the object movement shown is 
likely to be objectionable, taking Into considei^tjoii the scale 
on which the object is to be shown in the finislied print and the 
direction of its movement. It is convenient to reckon that 
at ^o m.p.h. an object moves an inch in a thousandth of a 
second X a mental calciilntion for other speeds and exposure 
times can be based on this. 

It is to he noted that considering: blur in terms of the size 
of the object itself rules out all need to consider cither Ihc fixal 
length of tiie lens or the distance of the object. These affect 
the size of the image on the film ; enlarged up {or refluced 
down/ to a eonstant si^e in the ffnished print, photographs 
Liken with any camera or lens, at any distance, will ali show 
identical blur if the expo^ure-Hme* were the same. 

In photograph!Eig athletics and the like, atlowauce will have 
to.be made for arms nind legs that may move at least twice as 
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Mi^vln£ ObJccfA 

fMt as iloca the ^ithlete's body es ii whole. Ttcnscumbly 
ose-up pictures of athletic sports gejiemlly ir^ttire CMosuies 

on the stit® of the fsgttrti 
is^cl the ttipidity of their movenienti 

In ^lia coiuMtioii the foluwjng table may bo of valwe. 
1 bough j>erhaf« more convenient for reference, it should he 
i^anied ^ secondLury in importance, ivnd in accur^y. to the 
metJicKl of detemitiEng sliuttcr-spceds already given, 

Shcftter Sfkuos Requiil^d for Moving Oiijects, 


r^Dl, ID lEUpiii- IovutEi mBctfs 

ttei. 

^ t™wTii cftuier* . 

iTutUiic Sipqm^ 

gwUng flvttii.: Jfiai|m^ liuplli^ Pit, 

dJJSJ™ 1 K«tt vim lliavmSLl . 

Hd, at SJB It- w'fl«r' ! ' 

:*pwt3 1 ™cm, f£tiBV i:ifTier4 pi j* ft w ma \. 


H iK KWAf, 
l/Sfl 
ih 9 Vt 
If Mia 
i/iw 
r^ioa 
j/^ m 
tfKtcr. 


tn ff_ iviy. 
I/IW 

i/i 33 rt 

I/’IJO 
I'rjuiw 
lfl^ 4 Ti 


HqQqV lit Hi-nitr Mod IC^ir 
liltbfftt ipocnl 
if * 3 ° tfioa 

llubai tf«Kf 

I/J3 i/saa 

11x339 

« I ^104 
. i/fj* 


--- 1—i-^ri «| ^ II. 1^ inpi ^ 

whether tlic object is moving towards 

ie e Wh avn^ independent movement of ports 

arms} „1 objei^ts that do not move as a 

SSr^^SS: •*'’ ‘“ 'I” •'»™ ”«»> 

MsJhiLc^n^l ^ **r ^ 

pbotoirraTiliv^T^f »another line of approach to the 
St w^|?Tt the object itiovM 

plelely stationMy on tKm ^ 3"^ 

(c<!ep tilt 0bicctal»«nva1^n”(hl^^ “ swingju^. the camera as 10 
nraclice itTrfimi!??! "i Hie ^mo poaitiDn m the rincler. In 

«£H?S™.™=ssi: 

lyiDotl] to t/iobth ai nrj iiL } «■ taiea witli cxposurna of 

given if ‘he^Aatteraod 

graphs taken ia tliis wav -permit, Photo- 

Ucl4.roiuidiBb]urmlo^?to t^'* sharply, but the 

This may o, imiy^t of th« ouncra. 

assistance in sueftwtine the ** ’» 


MurUtilc Ajcid and Mortatc* 


M.Q- 

M.Q. Ail ftbbfcviiitian used for tnctoUquiuol or metol- 
hydrctqumone develo|><ir. (S« D£\rEMPMENT, also Metol and 
Hytjuosjuinone.) 

AtultJgrade. An enlarging paper intrcxfuced by IWord, 
Ltd. coated with a tnbrtarc of a soft blne-scnsitive emnlaion 
and a bnnf yeUow^sensitive em^ilsion. By iSiiitablc clioicc oI a 
blue or yntlow filter over the printing light or tbe lens of the 
enlarger, thif paper may be tnadc to give n print of any con¬ 
trast from verj' bard to vcr>' eoft Altcmativclyp tbe expoauie 
may be suitably divided, beiog given by Wne and by 
ydlow light, the relative time^ given through the two ^tera 
controlling tlie contrast. 

Multiplying Comera. A camera for making a nomber 
of flinail ncgati\^es on one plate. (See RKrOATisG B^ck and 
FolyposbJ 

Aturlutlc Acid and Muriates. Muriatic odd is an old 
naine for hydrochloric acid, and chlorides were callod mndates. 



Narrow Angle 


Nature Phofograpliy 


— N — 

Narrow Aiigi^. S« AsGut of View anti WioK AifiCLE. 

Naruro Ptiotography.. \ very TToportant branch of 
photography which lias aocomptished a great deal towards 
awrakening a wilder ami a more inteJligeiit interest iti natnraE 
^ heading may be placed the pliotographing 

of birds a^nimaJs, fishes insects, plaots. and geological subjects. 

The subjects to be photographed will largely determine the 
Choice of ^mera. Where il is to be used in the hand for siib^ 
jects not lilcely to-ivait while a tripod is ercctedj a reflex or 
miniature is generally preferred, selecting those types 

^ long.focus or telephoto fen^. Th^ 

^ photographer to take hts stance at a greater distance 
from the subject, thereby reducing the mk of alarming the 
amoKU. bird, or reptile, and reducing also any danger there 
for I he operator or his apparatus. The lens used 
sho^d be of large aperture, tlius enahUng high shutter speeds 
to ^ u$vd for moving creatures, and making it po^bl^'io 
to give s^p^hot ex^urcs in dark and shaded pla^T^ Unless 

sensitive material should be chosen 

jor the same reasoits, 

Stationary objects such as 
1 * ^ i. Biological formations or scKxiinciu, or insoets 
dught and tikett home to ^tograph, a Land- 

^ oDxu'cment also for bird phologniphy 

WsiL dol^rnH''' I* 

SbS „,®Tk ^ a 

has a dlaohnpm ^ ^ camera mually 

focal-DlAuifahiiifto^i '^;hich have lighter rcleaseii than 

cotitr^^elow. ' ** ’* specuUy suited fgr use with a remoto- 

coTMoriSe^iTfor^ih^iitshows howan effective remote. 

of suitable ^4l-workii?“t<Sfe’' 


j v« 


Tbc /dllowing hmis 
on bird pbotograpby 
by Oliver C. Pike 
should bo noted :— 

When stalking n 
btrdr don't walk 
straight tow’iirds it, 
hut walk Ln a adgxag 
fashion,stopping every 
few steps^ 

If photographing a 
bird at n nest, always 
try to be hidden witb 
tile caihera^ 

Never keep a bird 
off its eggi mom than 
two hoyrs. If it does 
not return in that 
time there is ^nie^ 
thing wrong witli the 
photographer's 
method of hidings 

If it is not possible to hide with the camera, use string, or 
ati electric rtlcase for the slinUer, When using the former, 
attach the string to the shutter release v^uth a pitico of thin 
cotton. Tha wiU prevent the camera rocking dun ng exposure, 
for if the string is puUed too hard the cotton breaks. 

Don't t^' to make slow exposures with a telephoto lens 
while holding the camera in the liaod, A solid support must 
in Such coses be u&edr 

Hcmcmbcr that it is better to obtain a small and 

sharp image of the bird on the plate titan a Large and badly 
focused oue. It is always better to use backed plate? when 
photographing sea birds. 

A very rigici tripod should be used with a largo top. It is 
e good plan to also have a sm:dl tripod* 18 ins. high. This is 
very useful when working in a tent or titid<ir shelter. 

(See also 3Eoo Photograitmv.) 

Nej^diive is the term applied to a photographic image in 
which the lights and shades are revors^. Negatives can bo 
made on sensitised plates* Mms, or paper, by direct action of 

































N«£(LiJve Storlua Defects, etc. 

light in the camera, ot hy printing, in Ji frame or through an 
enlarger, from a positive, fSee I tAxes, Filhs. DBVEl,OP»lE^-T.^ 


Negative Storing. For plates, pnper negativc'bags or 
envektpea arc both ccnvcnicat and compact, and nlloiv of 
any desired data being written upon them. A complete file 
w cjisiiy made by pasting a contact-print cm the front of each 
tag and writing data on ilie hack. Stored in boxes, or 
drawers of card-index type, they two boUi safe and caaflv 
located. 

Films can be kept in roHa if the enlarger is fitted with a 
comer the fihn to be fed ttin^agh in a. continudci^ 

Stnp. frequent rolling and iintolUng is. however a prolific 
^rcc of sorntebra, and it U safer to keep the negatives in 
transparant paper envtOopea that allow the negatived to be 
seen without withdrawing them. In the Jarger sires ouc 
negative per envelope is convenient; in the smaller siws a 
atop short enough to be stored flat but bng enough to handle 
In comfort is preferable. Envebpes, separaiely or iu album 
or wallet form, can be oblained comtnereially. 


Negatives, Defecie and After • treatment of. Various 

a photographic negrxtive, 
tTnHMi * k ^hrenucaJ and some to physical action. 

Jill* ^ o' ^ gmuped stains and markings of 

wbb under tlie btter may be included linger' 
marks, gcratebor, pinholra, etc. 


DuvrHG Marks. 

watr^r aZ.riL r 

tl^ I ^ "'''*““8 this part take mucii longm- 

rtaTr ) f. rpartly^ricd him or 

dSbe ttbnosphert w h^t^b found to ta 

oin often be cured by soaking 

other Hint Die spirit cont^ in „«?«•'* m things; 

resin or pum sidabk. in proportion, some 

cue piaw (as not been properiy fi*ed and wasJicd. or that the 
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P&fects »nil Af ter* treat men i g \ 

same lot oi spirit haa previously been used too often lor drpn§ 
purpoftes, A plate that is surface-stained by methy kited 
spirit should be rc-bathed io new spirit of good quality, and 
well nibbed with a plug of cotton-iiVooL A plate dried by 
this method should be set tip on edge to drain and dr>^ but 
ahould be laid tint down at once on a sheet of blottiog-piiper, 
nnd have the surface spirit quickly taken off by another piece 
of flufllcss blotting paper. 

Stains, 

Silppr Stmax .—These occur when a. negative gets damp 
while in contact with a printingnsjut paper^ all types of wMch 
contain solubJe silver salts, 'rhe stain should be expo^^ed as 
little as po^blc to strong light, which darkens it Md taakes 
it hiirdur to rcniovOi and should be treiited as ifoon as noticed. 

If it is not large or very marked, it lOAy often be ft moved 
by prolonged immersion m a cleaup strong, hypo bath, after 
whh:h the negative is wTisbed and dried as asnal- 

If, on tlie other hand, the stain is Luge and hcavy^ it should 
bo rubbed away as far as is safe wiUi powdered pumke on the 
finger-tip or with reducer^ leaving only tlie residue 

to be removed by chemIcHl means. 

The following trisatment is often effective:—Dissolve in 
methylated spirit enough iodine to impart to it a pale yidtow 
colour. Imtuerse tho negative in this till the stain begins to 
turn yeilow’^-grey. Wash the negati vc» ami then rub tJic stained 
part with cottaii-w^fN>] moisten^ with i per cent, solution of 
potassium cyanide. If the latter Is difhcult to obtain, use 
instead a fresh 20 pcf cent hypo solution 

friiir$Cwrfit 5»t/tti:^-marking and Dn'rhpfr Staim. [See 
StaExSS.J 

Mffeury Ini^nsipcaiion Stain. —The chief camscs of this stain 
are either imperfect fixing, imperfect waaliing alter Axing, or 
Imperfect washing after bleacliing. But yellowing may be due 
to ligl^t and time. The following arc all rccottiracnsJed :— 

1. Re^haLogenbe, wa$h well, and re-develop. {See Rf.- 
DEVELOPMKST*) 

2. iHiiCc the negndvu in a clfsan hypo fixing bath for half an 
hour+ then w ash it thoroughly* 

3. Immerse In a weak uranium intensifying batJi until the 
Shadows are slightly green. VV'ash niitll the greasy appearance 
is removed. Then bathe in w^ter 60 parts, amrEldnia t part. 
This will effect a slight reduction. II tlic yellowing is due to 
age, bathe in i pet cent, amiiKininni sulphide. 
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iin4 After^Freatmcdi of 

c- tr^tnictit 2, iminef«c in w^tcr i OK. fioo c,c.l, 

SchJippea salt 8 grs. fi-6 gms.]. aninfiorkia lo ttiin^, fi c.c.). 
Again wash thomughljr, 

treatment No. i negativa may be again mercu r\‘ 
Mtfiifcclied, washed, and darkened m the usual way, 

may be defective throuffh bcina fojsized bv 
oocidentaJ t£x^|x»ure to light. This is trended under Fdg 

PnvsicAi^ Defects, 

Bhittrs ta /friliww.^IJlisIcrs or frilling round tbe edges are 
comnifni^'^ 'vS alMOrbing water, swelling, and parting 
t*».Blasa After tbe plate has been 

^ a tuft of cotton- 

nr. spirit applied to the affected parts 

*n nn brush until the part has contracted again 

^ to dry ifl a cool, llry 

place. jS« Blisters and Frillikc.) 

^ .V,g«fiutfj._Chtlinary rr-ritiiig ink can generally 
remoy^ by hathmg the negatiire in a dilute solutioij of 

qiadroxtdate (” salts 
„„ _ ' ®?lts of 301^1 "J. Aniline ink, such as is in coiniuon 
in iviti>r tiinktr*^ P^iJI^ds. etc., is uaually removable by bathing 
or o>«>rvl.»«%LL“‘iSL 

turt*ef*fn«!fn —Rub the part stained with a 

Sen «ith betiMoe or alcohol, and 

then bathe the plate in methylated spirit 

lesT^cljv^^T'Tl'** gii-xn to tliose very small more or 

r 

ot the oamerrSl?om d Jt ^ 

out pinholes is to spot them 

aa possible the surteJn^ng^S"^ ^ 

^.g. lamp-black, will meet iL^' water-colours, 

be added to Uie water it wi« ajabic 

out the addition of ufn With- 

the colour forming a dtrlTiih^ diBicult to prevent 

ling a qark nug touiul the pinhole spot—if it 

4fi6 


Ne^tlvea, Defects nad Aftpr-trei^tnif^ni of 

be at all large—anU leaving a dear part In the middle of the 
spot 

I. Btmh . — should be a niceljr pointed No. i earners- 
hair/' The beginner^s nauaJ fanU ia to load the bnisb with 
too mtieb pigment and to use it too wet. The brush should 
be nearly dr^', and only the tip cliargjed. The colour placed by 
one light dab on the spot, and then left. 

a. Mappi^g-p^H .—A vary fine mappiDg-pen may be used, 
either with water-colour or'Indian ink mb^d up rattier aiifl 
with a drop of gum water. 

3. A stout btiitlif may be stuck to the umj of s. wooden pen^ 
bolder with a " blob " of sealing-wax. The end of the bristle 
is cutskew/' so as to yhJd an elliptic section. With the tip 
oi this, one niay convey from the paJette to the film cither a 
small or camparatively larg^ drop of tJie pigniKrnt, according 
to the angle at which the bristle b used. 

Whxm a negative is fcr|uited for enlRxgidg, it is ta^er to get 
rid of pinholes in the shadow portions—'W'here the contrast 
between the clear pin-hole and surrounding thin pare is not 
very great—by means of a letonching pencil than by brush 
and colour. The him is prepared in the usual way by rubbing 
it with a drop of rctoticbing medium and UnGlesa mg, and then 
dotting tlie pinhole with a retouching pencil. 

(See alIso Baorkn Megativrs,): 

PiCTOxiAL Defects. 

There are few negatives which will not be improved in a 
pictorial sense by some after-trua tme nt. To i ntensi iy a negative 
locally the nraitium intensifier (see IxrENaiFicATioN^ should 
be T( d^red, the high lights may be reduced by the 

local application of Famier'a fenic>'Mide and hypo reducer. 
Another method is to Coat tlie back of the negative with 
coloured vamiah, scraping it off with a sharp penknife over 
those parts we wish to print more deeply. 

For Large negatives the most effective plan \b to afhx a 
piece of tissue paper* or '' papier minimi,"' to the back of the 
negative and w'ork on this with pencil or stump. The tissue 
is best applied by first wetting it and then laying it carcfuUy 
on the gLss side of the negative which has had a thin line of 
strong adhesive* such as ^cotine, applied round the edg^s. 
The paper will ilty taut and aiford an excellent base for working 
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Virwujn's Rid^B 


MepL'CtityEi^ 


on Mfitli a soft pencil lo accentiiam Iiigli lights, a slump ami 
cotitc cnayoo t(j broaden mawcs of or introdiice ckintls. 
wjuie shadowy auicl dttiiils n, tju 'Vusicrtixl" by 

panting over the papt^r in the dt^ircd places lAltli a ^nlntion 
of wax dissolved m bcitzene. This render;} the paper tran^ 
I uCHit wtacrever applied^ iN’TE^fiiFJCATiON, R^iOL1cTlo^■. 

and REtdotjiiso,) 

TIic^ rnetbods aie applicable chieHy to Inrfjcr negatives, U' 
lie printed by contact: smail negativK,, prink^l by 

enlargement, shading during the exipi^ure of the print (■uee 
tNLARCii™) provides easy and effiKitive KmtroJ. (Sev 
PaFEU Jv£GATlVli;!^.| 

* interference effect arising from close, 

Dti t not qu tte perfect, cofitoc t between two sur/aces- CcneriiJly 
with photo^phically when enlarging from a film ; the 
glass plate holdiTig the film (bit may make perfect contact at 
one pomt and imperfect Contact ronnd it. The point is then 
snTTotindcd by irregular coiiccntne rings of colour, which show 
on the cfilargement as rings alternately lighter and darker 
than the rrst of the pnnL The pJoiii crlfuloid back of 35 mm. 

particularly prant to gm rise to this trouble. A 
n^k pctween gioss and film to prevent actual contact is the 
oj^ cure, eliort of Hiauiiring the film witii glyccrmfl to ensure 
between the two. Newton's rings arc also 
projKbng a celluloid transparency bound 
rings (ure, of couiW, i«n 

if itcike tbeir appearance in lcns««. 

One 'curvature make imperfect cootnet. 

farH) nt .K* have been designed b) which adjacent btit- 
orzler lA w,r^ Curvature have been left uncemenU’d in 
of «,i «i lengths by rrtnovaJ of one 

ainSree?^*! but in general the 

dctoioraiud^ ttngs is an lodicalioti that the cement has 

ptepatation of opticallj- 

me same type as Newton’s rings may be used as a test to 
whetiier the surface Sgmu;:rrofhe ral^Ld 

^plicd to the hitu- 
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Night riiDfEpigraphy 

Albvfnen ptcK^ [q-v.) dfi glass due. as far as its TtiaiQ 
features ane concerned, to Niepce de St, Victor. 

Night Phoiogruphy- Sec Amtifioal Light, Photo¬ 
graphy liY, 

Nltmpbut. An electric liiup apejcially ifitcnUed for por¬ 
trait work. The stiUidaid tyjte consumes joo watts, and gives 
light about equivalent to a" i.ooo-watt lamp of uortual type. 
Average Ute, loo hours. It is uitcnuilly frosted [** pearl 
Smaller in dimensions than a titandard! 500-vi^tt Unip, and is 
littifd with K.S. cap. Set? also OvitK-Etis Lahfs. 

Nitrate Film. Term applied to 35-ratu. atm coated on. a 
base of cellulose nitrate Lusteati of the cellulose acetate nornialiy 
used for miuiature camera work. The nitiatc base hr highly 
iofiainiuablCp whereas the acetate base is not. As Uic nitrate 
biise is universally used for proleasignaJ cinentato^raphy, the 
uitratn film offered to amateurs Is usually derived from the 
“ short ends uf the cine studies- 

Nltiic Acid fFr, mtriquf; Ger.^ Sn^prferJdjfrr). 

Synonym; Aquafortis. Prepared by distilla¬ 
tion from Chili saltpetre (sodinrn nitrate) and sulphuric acid. 
A heavy liquid fninijiig in tho air- ft bt extremely corroslYo 

_the antidote being any alkalme earthy carbonare^ as chalk, 

btiTo^ magnesia. 

NUro-llydrocJiUirk Acid, See AfiUA Ergia. 

NckIcs, Nodal Pulntai These arc forniaUy defined in the 
article Less. Their practical importance lies in thu fact that, 

long as wc measure the distance from image or object on one 
side of the lens to one node, and of object or image on the other 
aide to the other node, the distances precisely fit simple 
lens-formubs deriv'ed from the case of a lens so thin that it 
does not matter to what part of it measurementa are made. 
All such distances given, or calculable from fgrnmUi?, in this 
book refer to m^Aurements made from the appropriate; node,^ 
not from the front or back surface of the leits, nor from any 
other fixed point—the Uraphiogm. One or both aodM 
may in somet cases lie right outside the lens: in telephoto 
Jerises this is almost always the case. 

The node to whidJ object-lens distances are measured is 
often called the mxl* of a^miMiOn, since it coacems light 
entering the lens ; the node from which Icus-iraagc disUnces 
are measured iis similarly often called the iiovtc of fmission^ 
tSeeLz?iS.) 


Nm-AcUnlc Light 


Noa-Flli«r PbitiMi 


Nan-ActtDic Light Light devoid of chemicaJ—photo- 
gi]aphic action. No tight fa atadolotcly non-actimc* cvtn 
^th material not sen^tiaed for coli}ur& other than bloc but 
term im applied to light that can miBonably freely oa 

T aflectinff It appreciably. fSw 

LtGKT , also Dabh Rjoom and SArEUoHT.) 

fjM-Fitter F]at«a, T«nn applied to cntaJi] varieties of 
cHtbocbroi^ttc plates that give reasonably correct colour 
values without tlie ose ol a light-fitter, CoLova-Sss- 

amvE EMiiLsroKs and Ffi.TeR&) 
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Obc^m^tter'i Process 


OJI-Pigment Pt-ocess 


— O — 

Obf^melter^s Process, or Llcbtliupferdruck. A m^scbajii- 
caJ printing process inking citnemelif pleasing results. The 
silver Image of a gelatine po^tive Is convertL-d into $iiv^r 
chliiiiide, and the htm is then stripped and applied to the 
Surface of a topper plate, and, under the Inhunnco of an cIcctTK: 
current, the silver chloride b decomposed, and the chlorine 
unlEes Vi-ith the copper and etches it to a greater or less degree, 
according ta titn elepth of deposit of silver chloride. The 
result is a grained mtaglio plate of extreme drlicocy and beauty, 
wlikh La inked and printe<l fromi as is any other intaglio plate. 
!>ee PrroToMECHANICAL Processes^ 

Objective. A term ^eqetimes applied to the image-form¬ 
ing lens cl oji Optical iostrument, as^ far examfde, the lens tisod 
with the photofraphic camera or enlarger, (Sec Lens.) 

OU Falbtlb^s, to Copy . See CoFViNQ. 

OIL Figment Process, This process is a method Of making 
photographs in oil pigments on a geiattne base, m which 
the image haa been produced by the action of light. The 
procedure is as follows ;— 

Paper covered with a thin coating of gelatine, euch os the 
double iriiTisfcr paper used in the carbon process, is sensitised 
by floating on n 5 per cent# solution of potassium bichromate. 

Altemntivcly, the solution may be bnifshetJ Over the gelatine 
surface with a Btanehard brush 

The entire surface is rapidly covered in broads even strokeSj 
and on even amount of solution is taken up and spread, and 
the operation repeated in the opposite direcrion. The paper 
is then put nwny in the dark, and when quite dr^^ is ready for 
printing. With a spirit sensitiser [sec C.vrbon)h the paper 
dries in a very few minutes. 

The bichromatised paper, when dry, ia exposed under the 
negative to daylight. A strong negative is required^ The 
exact time for printing Ls determined by an inspection of 
the stirfnce of the bicbromariml paper, care being taken not 
to expose it unneecssariiy to Light. 

The image is fully printed w'hen detail can bo clearly seen 
in the highest light# The print is now msmoved from the 
printing immm and washed In plain w^tcr until nil trace of the 
yellow bichromate stain has disappeared, %vhen it Is complotely 
insensitive again. 
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Oil t^DlRrort^jnent 


OpUcnl Fluts 


In photopnipliy, the li|*:ht-F.toppinj5 power of an 
ocpwit of ailwr thiit 9tDp$ seven-vighths, and 


The priut now on ^ patl pf wet bloltioK-paper, and 

inked up exactly u? di^nctilHsl under DaoAicPiti.. 

Oil Kpinfori^jmein. I^roccsa of ■ fumlOjii?'■ a prim 
(iJSTiiiUy bipmide) by reinfprdng or moaifying the witb 

od Pigment. (See J^ftouchine mid FinLhwg Bromtdnl under 
i3Rniirr>K PArnpt,) 

OM^Transfor Process. A meUuxI of UaniffeiTmg mt pln^ 
mcuted image pioduced m an ail print to another paper 
suppijrt by meaiis pf pressure, the process thus beiiiE; aaaJqcoud 
to coiiotypc. (Sife TftASSFiiti.) 

OleahToro Pr«esa, A mwliftcation nf the brnmoil pnjcess 
jc iliJ ^Mch \s a specially preparcfl bromide paper, 

IS bleacliCil in tlw ordinaiy wuy. surfiici; dried, inked nil o\'er 

developed with Uic 

inked roller onder water, and finally cleaned up also by special 

composite rtillers. * ^ 

Opacity. 

image, A 

of .KrisM io3i;v'rp,rrs‘i;ri.sr; 

^8. In tliM more tcchmtnl sense, opiidty and deneity must 
b^hnrply diBtmjpiialittl; Uie latter is Uw logariUim of the 
lonutf. (bee bENsrroMiiTuv and Dk^sity.) 

'vlwch were opal (^asa te.irj 
tor producing 
be Obtained 

by transfer face THaNsFERoxYnic, O^ftaoti Process), 

Opal Glass. Glass so treated as to appear like porceltdit 
M in ptio^i^hy 

aaadiSusinsfcToeaforenLuigcre, (See FUishedWaU 

rmS™Used in most 
rc<^mi cnl^crs ius a ^urcta of diffused liEht A " pearr' 
(internally frosted) bulb eii-es vcr>- much le4 diJfusion.^ 

Opt lent Contact. See Com Act. 

clcgiaded. For all normal ufc Picked 

in 



Optical GIaas tlvrr-fcspti!sun! 

especiiklly with lcn,‘ 4 C» of Jon^ focus and wido aperture,, a Ulter 
iti optical datfi is very desirable. 

Optical Clns$. See CLASS. 

Optical Lad tern i See PftOj ECTOR, 

Optical SCQSltislDig. The use of a dye to ccofcr upon a 
plmtographiE: emulsion sensitivity to lif;ht of to 

which tbo sil\-cr iLoJIdcs are insetisitive without such aid. An 
outline of tlic history uf the development of optical icnsitf^ing 
will be found in Chapter XXIII of Thf Theory of ihr Phofi?- 
graphic Frucyss^ by C. E. K. Mces, Much technical detail is 
tpven in a siicceedini; chapttT. 

OptJeu* That branch of science relating to the nature and 
laws at li^ht, 

Oran^Q lA^ht* In refcTring to light filters or dark^TDom 
^afdighta, this tertii impllta light from which blue and blue- 
gtecii are absent^ so giving the senaation of orange. Such 
light is " safe " for slo^v non-colDur^seiisitive material ^uch as 
biDmide pj4.per. In referring to the ipcctruin^ or to the 
sensitivity of a film to colomn, orange light means light of 
wavelengtJi round about 6,500 A.U. (See Ljanx.) 

Orthocliruniatfc l^rfiutsluiis, Syuon^iCp J^ochromatac, 
Terms applied to emubdoas, whether ort pUtes or E lm s, that 
have been rendered sensitive to green and yellow light 
{See CoLooR-Siih-siriVTi Emulsions.) 

Qrt&l. Mixture of h^'droquiTlono smd methylorEhonmiao- 
phenol sulphate. Developing agent obsolete since 1914- (See 
DtVELOPMENTd 

Out-or-Date Films, rerm applied to films that have been 
kept l)eypnd the estpiry date marked on tli* carton. This date 
indicatcis the expiry of the period during which the inanu- 
facturerji are pre^retl to guamnbee that the film, if neascmafaly 
stored, will remain in RiibsUntially fresh condition. Fre¬ 
quently they remain in perfectly usable condition for many 
ruoatha fciist tliis dale, though they may Jose a Jlttle speed. 
See also State under Films. 

Over-Exposure. An ov’er'expo^ed negative is one to which 
so long an exposure has been given that the high lights are 
aattened and lacking m contrast. (Se« Sessitometrv and 
ExposUBC,) An over-eaposiM:! print or lantem-slkfe b one 
that, having recci\t:d correct develDpmcnt, ia too dark aod 
heavy. In both negatives and prints the effect of over- 
exposure can often be lessened by reduction 
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Ovtr-run Lumps 

lamp used ana voUa£<«hisber 
l^ban that with which U would last emt tlic normal life of iTooo 
hours IS Mid lo t>e over-niD, Lamps of die plioto-tlood type 
pvtng about as much light os a normal Soo-watt lamp, but 
only 37J wa^, are heavily over-rnn ; their life is 
atout 2 hours. Tfu; ' Ditraplmt " lamp, ^ving as much light 
™n* double its cotisumpUon, is slightly over- 

mn and has a life a/ about loo honrs. Oidijim-v electric 

cOM.mThrir,!f JW« js greatly reduced and their 

lacn^wd. but the light-ouiput rises 
^ T? “ considerably iRereasnj. 

varirtM/^iTr*”® ^ performatice of a lamp run »t 

^ “"P'>’ ns a guide to plwto- 

th^ ■‘roTlot precise ; they will vary a little with 

tJic rat£^J jiowcT aiid voltage of the hkiop. 


Rrlativfl Ofn 
Volta^s I (iaciUrt) 


0-3 

!-□ 

l‘J 

1-3 

i-2 

1-5 

i-<i 

I ? 
J'S 

1-3 

3-0 

2^1 

2 'i 


J 7 O 0 

1 jtOQ 

ajo 

13a 

32 

i« 

lO 

6 

4 

15 

4*0 


RdaLjve 

Wilhu 

Elhdeiicj^ 
Urmccj 
per ifratl. 

U«ht 

Ooiput 

a'flj 

1 

0-67 

J'OO 

to 

J 'O 

115 

J 3 

T'4 

i,jj 

M 5 

3^ 

(■S3 

17 

a’5 

17a 

43 5 

i'l 

1-93 

aj’5 

4‘3 

3 'IJ 

355 

13 

3'* 

395 

'S'9 

a'6 

33-1 

0-4 

2-a 

Jfi'J 

Jo 

^ i 

41 

12 

3‘5 

45 

u^s 

3'5 

■19 

17 


Coikriir 

Temp. 


363 d^A 

3330 ^A 

30 WM 

3 iSa|A 
3 723 "A 

515 <fA 

541o*A 

3^10* A 


ciSkTrau'^e^n; ^ 

*K’t Suppose a 

voltage ia 1 -a od ^ 4 U-volt maiiis, Thun the 

expectarion of life is aW S> hSut w 

>'i 5 ,timcs the rated ^ tS 

efficiency will dse from 10 to mi '^Atts. Tin? 

taken iS coDiimctior^^th tho*J 

will inen^se the po^’^cr-tonsumption^ 

lamp woiUd jjive if uaed^ti it*” that which thE? 

TI” '"»>”• 

» qm« afc „ ^ 

474 






Ox-Gall 

taking special precautions. but if beav-y over-runiiing i£ to be 
Eittempta;l a closely caJiruliltiHl fuse, rated ta blow at very little 
more than tbe expected coDsumptiaa of the lamp, should be 
inse^tl in the circuit. Without the fuse, there is just the 
possibility that if the lamp bums out it rimv cxptofic as it 
dots See Fusj?, 

See al^ PnotOFtOoD and Nithaiuiot. 

0 x-Gfl]J. A liquid preparation made from the gall of the 
i>\, and obtainable from artisrt's colourineo. It is used 
photographically to make water-colours “ take *' on Use sur- 
fnee of print^j and slides. 

Oxidising Agent. Chemical substance capable a\ yielding 
up oxygen, or its equi^-alcnt, to other substances. Potassium 
permanganate and other Kub^tances used for bleaching or 
reducing negatives or prints are typical of this class of 
substance. {Sec Rkoucing Aoent, and Rs.PUCR;a.l 

Oxyijcn* O = l6. Gaseous element making up about 
OnC'Sfth of the atmoapbere, the bulk of the rc$t being nitrogen. 
It is the mont abundant element known, forming about half 
the weight of the entiru earth. Combustion consists, in all 
usual cases, of combination wStJi oxygen, and it Is the gns 
absorbed by aniinals during respi ration. A developing solution 
wiJl soon absorb oxygen ii exposed to the atmosphere, and 
wii! Icj^ its ability to develop. Other photographic chemicals* 
including particularly sodium sulphite and sodjum sulphide, 
must also be protected from atmospheric oxygen. (See 
ATAiospHi^itic Aetiom.) 

Oxy-Hydrogen^ Oxy-Calctum^ or Drummond's Lights A 
cylinder or ball of lime is hcaterl by a blowpipe ilamc fed with 
oxygen, and g]Qvrs ^ith a bfiiliant light; this light iras for 
many years the chief UJumirLunt for optical lanterns. 

Oiobrome- This process, duo to Thomas Manly, is a 
method of making carbon prints from bromide prints or 
enlargeuienis without the action of light. The procem in an 
improved form is now known as Carbro 

Ointype. A prcjcess patented by Thomas Manly, in which 
a print is mode on gclatine-coated paper aenslti^d with a 
^chromate. A pigment image is developed after squeegeuing 
in conbiCt vriUx carbon tissue that has b^n previously soaked 
in an acidised solution of hydrequlnonc or fermua sulpliate. 
The OEobramc process {f.u.l was developed from the earlier 
Oatotypc. See also .MARioxvfH. 
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rnlluiiruiti t Patlsidltiiyp^ 


Punoraiitlc IfejJtd 


— P — 

FalbadJum : PiiHaclloiyp«. Palladium id a metallic olcmctit 
soroctiiTkca fauiid native in the nenTly pore smtCp and ije<|ueiith’ 
with platiniittl^ which it much rese/nblea. II tuts l^een recotn- 
mcaded fur toning transparenEiica and eJmmeU, hot its u*e is 
tiuiited. Palladiotypc is a prititina process simiLiir to pbitinu- 
tv'pe, but vnth |vaJlndium In place of platmiun^ Full details tor 
working pal ladiot>'pe are veil under Pi^Tipforvi^E 

Fnitchromiitit Emitlalipas, Platefl and fili^fl sensitised for 
ai] visible: coluum, incLuding red, ari; termerl pancbramatlc tii 
diatingoish them from tho^ whk:h haw l>wn seiiEitised far 
grmi and yclipw ouly lOrtbochm/natic; Seu Colour- 

siiMsiTivn Esiulsioks. 

PmicJ^ Commercial Rdttlc fO'T ^ of S12C 

4 by H| ini, [S« SUES.) Also applied to any pliotogniph 
of Jong, namitv (lurpe. 

Panninii^ Term applied by the miieinatcigrapher to a slow 
tinvcTEing movement of the cameraj as a result of which the 
view movei sideways acrosii the ftcreeu when tb-s pteture h 
projected. By ttiis means a wide ;tpacc of country can tw 
aurvTvcdr 

The still pliatog^phex uses ilic same movement of the 
camiefa^ and caJls it by the same name, wlien he fotloivs a 
uLoyirkg ohjcHit in lus finder to enable him to get a i^haip picture 
of it with a lower shutter speed tium would Domi^ly be 
required. (See ^loviNc Oujkcts.J 

Paaentmlc Caiiierai. A camem taldiig long and narrow 
Futures, the angle of view coircspqoding to the greater 
^meiision of the nt^ativss being greater tiiiin can hi Indnded 
by a leun. The him is bent io a curve, and during the expqatirc 
the Irtii rotates about an UkRis passing through the rwde of 
eniLWim at right-migle^ to the line of ^ighl, in order to sweep 
out the entiro ficM oi view. Berlilncl the lens ii a tube icr- 
tnmiujog in a nairow crpcning the lungtli of ihu narrow way of 
the him ; tha tqbc rointes with the Ims^ uxtwtinff the film 
tiieeemeal. ^ ^ 

I^Bnoniziile limit. A tripod^head capable of revolving on a 
verbefiJ ast*. and gmdttiLtcd. in {legrees ijt otherwise, la > 4 how 
^w far to tutti the caincm after each expofiure to ensure 
tha yatxtsavti vlcwi will overlap enough to enaUle Iheci to 
Join corrpctly to ferrm a p^uiQrama fsee PAKonsme: VihwsL 

476 


E'iindriimlc Views Paper Keiifliivei 

To luin prillti from tirgs^tivcit made willi a [urtoT^nnc head, 
it 1» neces^^ry bo trifii so that tlie amount eUt away front earh 
end of each print is the same, 

Panormiiic Views. If a special panoninik CAmm, If-Vr) is 
not available, an ordmaiy' camera may be uard, a series of 
pictures being bahen ui suoecssian from a fisced point and subse¬ 
quently combined. It is prtferabk to mount the camera on a 
tripod, iX piosstijle with a patioratnli: Jiead so as to ciwui^ 
tlLAt the OJris of the leas b strictly hori^otltiU^ 

As cylindrical perspective (n^quired for a paiioriiifnii]i is not 
the same or plane perspective (as given by a camcm), adjiiceot 
^'iews will only niaich accumtdy if the line Juiiiiug ttie lens of 
tlw camera to'the part of the vit!w at which the j unction is lo 
be made makeaeciuial angle* witJ] the two surepsrive dlffirctiona 
of the axis nid the lenli. 

After truaiiiLEig the edfees to be joined, the prints may he 
tnoimted os follows. Fmh place them face otitwards on a 
window 50 that tlie toiagcs con be seen Ui rough the |.iapeTr 
anti nuikc registiarion Hoes on Uio edges ol c-ldl print- Then 
soak them till the paper is fully e-^panded, and squeegw them 
down in Tcgislej: on a glass imatwl with cDllDdiDn [m 
PiiST&J. Check reguitriiticiii from the front. Berorc Lhv prints 
arc dry* p.iste ovtr iJidr backs a piece of stout paper that has 
been welt wetted, using a thick pti^lc ; tli* conitaction of tbia 
will jjfevent the prints frntn beparaiing as thHjy in turn con¬ 
tract on diy^ng, When the w'hok 15 dry>atrip from the trim 

round the four ou ter edge*, and mcnint the a^^ertibly aa desiied . 

It plionld be noted tliat no paxionunic picture can c^er be 
in correct perspective If h Is presented on a pUm , U 
taken with a iianoramic Camcnv the print sliould foe bent round 
in a circle^ or part of a circle* tlw rudiua of wh^i is equal lu the 
focal length of the IcM- (Or to m times thip, if the prints imve 
bwn made by an enUrgement of m dtameft-rud For viewliig ll, 
the eye should be placed at the centre ol the circle. The 
correspending formation for a built-up prini is closely similar^ 
but the circle sbertild strictly be rephu;^ by a polygon. E:inc side 
of which is formed by each separate print. 

Paper Sc^stlvet. Negatives mode on a paper Imw in pince 
H gloM or celluloid. X^aper roll films " aie on tlie market, 
nnrl spotkl negative paper is made in all stundiud cut sizcsi. 
ExpofiUTc is normnl, and dcvclopnient is done m fora bromltle 
printf til* density oi a normiil print being aimed at. t*riiiririg 
is by reflection* using u pmieetnr of ciii?tcopk pattern (lee 
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Paiwr Nc^sitivc^ 

Ei*i5<:of'Kj "botU ^or " contact “ (^mc-sizc) piinta flinl ior 
tnlargemcnls. The Eok ad\^tage o^ the paper iic^gative Idr 
direct work ki camera ts its cheapness. 

It J 5 , however, in the procitictiom of ctUaTged negatives that 
the paper negative is of the greatest vaJue, Besides cheap¬ 
ness, it offers lightiiEiiSs and lack of risk from breAkage, but in 
particular it allows broad retouchiog to 4n extent hardly 
possihli: with +u:>y other type of negative, In additiori. it 
enables the amateur to umke use of the ^^arious daylight 
piinting processes for the produclion of large pictures and 
exhibition prints. For this purpose, the paper negative 
requires to be much heavier than for printing by reilection ] 
it mii3t be judgecl, a^ it is to be p^i^ted^ by transmitted light. 
For making the enlarged ntsgativ^ a small transparency is 
of course newed. This is generally made by contact from 
the negative on a slow plate. This positive should reprtHlucc 
all the deJicate gradadons of the original negative and in 
apfwarance it should be somcwliat flat. " 

The procedure in inaMng the enlarged negative on paper is 
precisely the same as that fotlowed in making a bromide 
enlargement. Thin, smtMth, bromide paper may be employed, 
but special negative paper is olitalnable from several nitdrers. 

In making the paper negative^ correct density must be 
Judged by transmitted lights making allowance for tlic thickness 
of the paper itself. Developer and hxJng bath are exactly 
as for bromide papier* 

n tile gnun of the paper is thought to be too obtrusive^ or 
if it takes too long to print, the dry negative can be rendered 
more translucent by rubbing into ttie back with a pad d 
dotton-wool a solution Of one part of Canada bah^am In five 
parts of turpenttne. 

Another rnetbod Is to beat parajfin wax or white beesw-ax 
in n shalloiW tin nay placed in a dish of boiling watef, Ihe 
paper negative is floated on the liquid wax, fdm aide up. It 
is then removed, phiced between blotting-paper, and ironed 
with a hot iron. Alternativelv, two treatments witli a bru;Sh 
dtppetl in va-Huline oil may be given at an bourns interval. 
Before treating, by any process, the paper must be dried 
before tJie fire to drive out all trace of moistiLre, otherwise 
the wax or Canady balsam will be excluded from the moist 
fibres, so accentoating the grain of the paper. 

Gndn may be ve|y greatly lessened in any paper negaHvc 
or intermediate positive exposing through tlie paper when 
making It, there is then included with tlie pictorml image an 
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F^liati^gnaphlc, Testing of 

ima^c, in negative, of the giain of the pamper. On pointing 
from, this, the gmui-imagc tends to AulUfy the groin which 
caused it. More ap:uratc eompeiiEation for gnun can be li^ixl by 
expc»ing the bach of the pajwr to light without the inter- 
ventioD of a negative or poaitive. The length of this exposure 
must be adjusted, by previous trial on a test’vstrip* so that 
On development to finality the ttnage eicactiy neutralises the 
gt^n. This exposure may be made belone or after printing 
the photographic image, wluch U now done on the sensitive 
filde of the paper^ and not through the back. 

The pap^ back oi the negative o^ers endless opportunities 
for the correction of faulty tones or for the entire remo^'ial or 
^dtcriition of any objectionable detail. This work cnii be 
accompiishcili by means of pencil or stump, and trial prints 
should be made at intervak to note progress. For retouching 
the negative 13 lightly held to a window by means of pieces 
of gummed paper at the edges. 

If tlic entire negative fs not rendered translucent, shadows 
can be darkened by rendering smaU portions translucent 
where necessary. The Canada-bakaih tmatlncilt is best for 
this local work- If Oio greatest degree of control is desired* 
a paper positive may be made by cnlorgeniunt from the 
original negative, nstouchEKl as required, and tlicii printed by 
contact to give the dnal enlarged negative on which more 
|A^iidl work may ag^n be done. In this method all work 
involving darkening is done on the positive, that involving 
lightening of tones in the hnal print being done, as before* 
by darkr^^ing tJm negative. 

In the at^ncQ of a large printing frame, two sheets of 
stout, eleaf glass a Jjttle longer than the negative may be 
used. A piece of smooth opaque paper is laid on one piece 
of glai^, then tlie printing paper* face upwards. On tiiis is 
laid the paper negative, face downwHUils, and hnally the other 
piece of glas:!^. ll the exposnre is to be hrkl, os in printing a 
bromiclG. clilorobromide, or gosUght paper, the weight of the 
top piece of glass will be enough to hold oegative and paper 
In good contact. But if printing is to be dotie by daylight, as in 
making a carbon or r.tJ.P* print* the glasses should be held 
toge ther by bnil-dog clips orother convenien t means. The impro' 
vised frame should not be tom^ihed until tlie print is liiUy exposed. 

[Sc* also Enj-^rging.) 

Papers p Pbetogniphlc* Test in ft ofi The chief character 
btics of a printing paper that the user should know are speed 
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Pstpicr Mineral 

aiid contni^t. Measurement of absolute speed is beyond the 
ran^e of the wjuipmeftt of the ordinary amateur; aJ\ he can 
do ^ to &rid the rdatiti'e speeds of the difierrnt he uses, 

or of different batches of paper nominally the saEic. This 
can bo done hy comparing tlie times of exposun; ntJcossary to 
produce eitlier tlie hist visible dorkcatn^ on development, or 
a tone ju6t dbiiingtiUihabJe from fiiU bhurk, when the two 
papers are exposed at the same distance from a oonstatit light. 
In cither ca'te he should have a standard tint, just off white 
or just off black as preferred, against which to determine the 
exact value of tlie expo^TC'times, 

As two papers may not have the same contmit-rangep 
COmpaxtsons oi speeds mode by these two meihexhv may not 
indicate the same ratio of spcetls. [Either tiietbod of com¬ 
paring speeds will givo the desired information, how^ever, 
provided it is supplemented by an independent dKtorminntion 
of the contrast-range of the paper^ This cait be carried out 
by givij^ a scdcs of expeemres test-strip fashion, and ohserv'ing 
the ratio of the ticne^ necejssary to give two standard 
tints jit$t mentioned. 

If a nearly lull block requires ten tames the cxpc^uie needed 
to give a ji5Xt-vi^blo darkening, the contrast-range of tliu 
paper is ten. If, however, the darker tone requires sixty times 
the exposTure of tlie lightest^ the contrast-range is sixty. For a 
lub-rangc print wills the former paper^ the opacity-ratia 
between lugh lights and shadowy in the negative would only 
need to be ten, whereax with the latter paper It would need 
to be slxty+ The former paper, rt-qtiiring the weaker negative, 
is of the contrasty variety l the latter ia a soft papstf. 

Besides detcfniiiiing relative apoedfl, and thu ahaolute value 
of the contrasty the tests that an amateur am apply to printing 
paper are few and unimpoftaut. About the only other useful 
lest is One lor condition^ An old paper^ oc one that luts been 
improperly stored, is bable lo give ** mealy " prints with 
mottled edges, This shows up most noliceabSy -on 
prolonged development; if a print, made with a wJiite margin 
to show up fqg, stiU has clean iogdrec whites after devtriopment 
for double the time necessary for apparent full develop incut, 
the paper may be roliod upon as bdng in good couditjon. 
Even though speed and contrast may have clinngcd, il is BtiU 
capable of giving prints of perfect quality from a iiegHtive ot 
s^nitablD coqijb$u 

Pciplcr Mineral. A tliin translucent paiwr, at one timio 


ParabulLc MJrror PiirdlJ:i5C 

used for affixing to iKick of nt^atives for working on in pencil 
or Etump. (Set: Negatives, DfiFKcrs^ in.) 

Pnralwllc ftlirror, A mirror the crosS'Section ol which isn 
parabola. Such a miiror Iwt-^ tlw property that a poiitt sourte 
o-( light, placed at the focus of ttie parabola, is inflected as an 
accurately panUlcl beam. 

Parallax^ Change In tho apparent relative position ol two 
objects when Seen from different points of In sciEhtibc 

work grocraiJy, appliEd to such matters as the reading of the 
po^tipn of a pointer moving over a scale, I f viewed at an angle, 
the pointer may apfjear to coincide! with a scale-markinR to one 
.'lido of that against which it attuaJly lies, PaiaJIax-error of this 
type cannot arise if the pointer Is In actual contact with the 
scalcp and can be avoided, evtn if the pointer Is some way 
fmm the scale, by choosing a viewpoint such the line 
jaiiiing the eye to the pointer is exactly at right-anglci^ to the 
surface of the scale. Tliie focuaing-scaie of a pmerA using r^k- 
and-pinion focusing often nced 5 to be read wj th care i f paraJIax- 
error is to bo avoided. 

Jn addition to the above general imcaning^ the terTn " parab 
Jnjc has a special photographic meaning. It i$ applied to 
Indicate tlie dmcrencc between tlie vi<?w seen in a findcT and 
that which will actually be photographed by the lens. As it is 
only in a single-lens reilex tliat the lens used for taking the 
picture is also used for viewing, paraJlax-errorB may arise with 
cameras of any other 

If the axis of the finder is parallel to that of the lens, and is 
set four inches higher; ttic hnder will include fuur inches more 
at the top of the snbjccl, and four Uichea less at at the base, 
than the ntgiibve will show. The fonr inches in question pc 
of Mjunie, measured on the subject, not on the lEUAge. In taking 
a Urge object at a distance, (a mountain or a cathedral^ for 
example) the error is completely negligible, but it may become 
important in taking a cto&e up portrait. If the sittet'a liat is 
shown on the finder os just included^ the negative may show 
nothing of it abovtf the brim. 

Porflf/aj^cprrcclioti is fitted to some earners^, tl« view- 
finder tUting dowti, itutomaticaUy or otherwise, for near 
objects in such a way that the axes of the finder and of the 
lens intersect in the plane of the subject. By this means the 
boundaries of the picture in the finder ore made to correspcind 
with those ol the camera itself. 

A loss ambitious fonn ol cotrecUou oltcn us-d is to n^stiict 


Far^llux Stereogram PammlnoFfaeiiol 

the field of Tpicw of the finder so that it does not include any 
thing tliat will not also be included in the tiergative, so long as 
the distance of the sobject Lies witbin the normal focusing^ 
range of the camera. Such a finder does not at any time show 
the full field of view, but the discrepaiicy is not large. 

Neither of these methods ot correetjQn can prevent parallax 
in its more general f^rise : even if the field of view of the finder 
is correct for objects in the plane foensed tipon^ these objects 
must always be seen against dilferent parts of the background 
so long os the viewpoints of cameni and of finder are not the 
same. 

Parallax StereoITie poraLlax stereogram of F. E. 
Eves is a positi%'c traiisparency which consists of narrow stripes 
alternately derived from tlic two lialves of a stereogram ; and 
in front of tliia compcksito positive^ hut not {|iiitc in contact^ 
there is fixed a line screen which Is w adjustwl that each eye 
sees its appropriate set of stripes, 

Paramlnophcnol i ^ ^ (N^H ^ {OH } = 109. Often written 

pf^-aminophenDJ or ^s-ainiaophenol. ^metimes called para- 
midophenoh A white or greyish powder, darkening on 
expo&m^ to air, and best stor^ in a battle sealed with a 
w^axwl'in cork. It is a devdojiing agent of moderate 
activity, Watkuts factor ii to jo according to formula used. 
Particularly Iree from tendenty to fog, even at high tenipcna- 
tures; in consequente often prcferml for tn^picai develop- 
ment. Does not give aerial log, and so is particularly %iduable 
for developing fLlms by the see-saw or drum method. Solubility 
in iilain water^ about i 1 per cent. ; less (about o ij per cent-) 
in 10 i^r cent, sulphite SDlutiorUS or in solutdons of itCKlium 
carlwnate. 

With Caustic alkalies paraminophenol makes a very higMy 
soluble aiiiinophcnolate ). enabUug an 

extreu^cly concentrated developer to be prepared. (See 
Development,) Ttodinal Axol. and Certinal art prep¬ 

arations of this type, 

lliaso who suffer irom metol poisoning can in nearly all 
cases) use parauiinopheriolj which has somewhat similar 
charactei^cJt, with complete impunity, 

PmminophenDl is often sold in tluff torm of th« hydro- 
cmciride (^LW. = 145-5), which is much less easily oxidised 
> air. should Ijc taken nut to usjc the h^’drochloride 

unless the formula dcfmitety specifiei it, particularlv when 
making up a conifentrated dcveJdper. When caustic “soda is 


PBrAphenyLcnedinmLne Paase-PartoiAC 

added Xq the bydrochiofide, comnton jialt is formetl, dud the 
low solubility' of this limits the concentration of the developing 
solution. In other note that four pdrt& of the hydro^ 

diioride have the same developing activity os three parts of 
pamminophcnol base. Id all cases, substitutioo of the hydro- 
cJiloHdc for the puns will necessitate the addition of a 
sui table additional aiDount of alkali (a-375 gm. of caustic soda, 
or 0’3b5 gm, of sodium carbonate, per gratn of paramiho- 
phenol hyclrochloridel to ncutraJke the hydrochloric acid 
contained in it. {Sec D^VELOt'MiiNT and Tfiidpit-AL Work,? 

PnmptieEiylciiedtamlne. Paradiiimlnoben£ene NH|C(HjNH| 
Is usually sold in this couatry as the free base, 

Knowm in U.S..\. as P.P.D. Ciy'^talline plated, colourlesfi 
if pure> but a vciy' soiall ampiUit of impurity giv'cs rise to quite 
a deep colour. Often met with as a pinkish pwwdeT, and 
soluble in cold via ter u> the e 3 ?tent of aljout i f^er cent, A 
developing agent of low activity, miiijh used in hne-gmin 
devclopmcrtt [q.vJi, but can be conaldembly activated by the 
addiliun of other developing agents—metol, glycin, and pyro- 
catechin are coTomoTily used (w Meritol). With a caustii: 
alkali, patapbeiiylcue diainine fornLsa developer of full normal 
activity, and no longer gives tiue gmiti- 

The dry Substance, and its salts, may cause ^kkt eruptions 
in sensitive perEcms. Solutions an? haitnluss unlEJSs alia wed to 
dry on the skin. If spilt, developers containing parapheny- 
leiie dUuilno cause intense .stains. 

When combined with pyrocatecltin foruis MerituI 

Paraxlnt^ An optical term meaning " near the axis/' The 
paraxial region of n lens is thus the central portion t a paiUKial 
ray is one that lie* close lu the ajiis throughout its path. 

Pasme-Partout, Term applictl to a method of mounting or 
framing in which the print, mounted or olherwls^^ Is sandwiched 
a back-board of card or wdckI and a sheet of glass, 
the whole being held togeiher and rendered dusiproof by being 
bound round the edges by strips of gummed cloth •or paper. 
Kings or loops are guOeraily attached to back-boar<l .so tl^at 
the finished picture can be hung up. 

A piece of gloss is taken of exactly the same size as 
the onter dimensions of the mounted photograph to be 
framed I {The usual plan is to trim the mounted print by 
the glass.) A piece of stout nullboard or thin wood^ also of 
the same sire^ is taken for the back-board. Strips of thin, 
tough paper of the desired colour, and cut to the length 
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of oacb side of the glass (lour in aU), are prcpaiiid- ITiesc 
shouid be abovt J in, to i Ln. wide, and arc stttckoo with strong 
paste. The best plan is to apply the strips to the gkea tret 
$o that about |- In. of the length of each piece overlaps tlie 
glass. These lour binding strips Cftn now be allowed to 
dry on the glass, or tlie prycess can be oontiDued at once. 
Tom the glass ovefi and removn all dnst, finger iiKirks, etc., 
place the print face downwards on Uie glass, and the backing 
board Oh top. (In the latter a couple of rinp^ should be fixed 
by tiif^ans of tapes or pieces Of thin wire mnning through small 
holes. T heso rings are netded for hanging u p the prtj 
Later, and should be pbced near the top end.] 

The projectiTig edges of the biiujlng strips are xtow well 
pnstccL and turned over on to the bock-bo^d^ taking cato 
that the edges of the glass and back make a neat and straight 
line all round^ The whole can then be pu L nntier slight prossurc 
until quite dr^% w'hen the entire pktiire tan be hung up by 
the rings at back. 

PoAtii, Sec Mount* Mr. 

FatentE^ Tl^e photographic InvcDtor who wishes to act for 
hiin^lf should apply^ perwrudly or by letter, at the latent 
Office (X5, Southampton Buildings, Chancery Lane. I.ondon} 
for n copy of " Instructions to Applicants for Patents." 

Owing to the present compUcatiod of tlic Patent Law, it is 
wiser to engage a Patent Agent, whose cliargca may berts low oa 
^5 or £fi, but KarcJies, official requi^tians for complex draw¬ 
ings, and possible hearings before the Pmooiinct^ or Comp- 
trollexj may involve very much heavier expenses. 

The totdl cost ID fees for a patent available for four yeore 
alter which yearly fees ranging irom to ^14 are 
payable, otherwise the patent lapses. If the would-be 
patentee wishes to Incnr the minimum expense at the outset, 
be Ciin, by the eKpenditure of £1, obtain provisional protection ; 
this prDlcction is gixx! for six months. 

Fenrl Lamp. Electric bulb the glass of which is internatly 
frosted to provide a certain amount of dkfiurioTi with minimum 
loss of light. For use m an enlarger the difliision Is gencTaily 
iiLsnfiident, and an opal lamp i% inSed in place of it, 

Fenci] of LIfehl. A term applied to a nalrtsw beam of 
light proceeding frntn a Source. \\Tien tlie source is near, the 
pencil is divergent; w hen very distant, tlic pencil may be 
wnsidered partdlel, A pencil which grows le^ in diameter as 
it proceeds is said to be convergent. 
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Pendulitm, Kor timing the fsxposuTC^ given to prints or 
cnlafgements, or for keeping tmek ol tJ'ie time when devtJoping 
ItUna in complete darkness, a simple pendulum bs often used. 
Tim may consist of a light thread ur wire with a weight at one 
end, or of a thin rod^ again with a weight at the bottom end, 
rocking on a knife-^gc bearing. If aJ! the weight is considcn?d 
conccntrat&l in the bob, the string biniig by compiirijson 
weightless, then the perioiiic time qI wicUlation is equal to 

aw ^ ^ ^ where g is the acedtiration due to gravity and i ia 

the length ol the pendulum. measured Irani the point of support 
to tile centte ol fi;ravity of the bob. If i is measuried in indies, 
the lime ol one oscillatiPii Ls o 32 ov'‘ i seconds; if in ceati- 
luttres, it is □’iio 1 ^ scccmdj. If I = loocnu.* so tluit ^ 

^ to, the time of one complete oscillatian b thus s -oi seconds. 

Note that most people would say thb pendulum was 
" beating sixonds." The periodic time of i seconds given by 
the lomula b coubt«l from extreme left back to extiTerac left; 
each Individual swingp from left to right or from right to left, 
theie lore occupies ONr second . 

A pendulum only keeps absolutely perfect rime when its 
siH'ings are cither constant m amplitude fas^ in a clock) of, 
if allowctl to vnrv in amplitude, are kept at all times very 
snmll. However," tf the total swing ol the bob (fiom cxtreine 
left to extreme right) b not allowed to exceed three-quarters 
of tJie length of tlse pcnduluin^ the widest awing will not take 
more ttian oPe per cent, longer than the smallest. (See Toft 
and McKay. Pr^ttkal MaSkemaiics, pp. 500 et seq.) 

See alsci Timekh and DAftKkOOW Clock. 

Pepportype. A variety' of tho powder prcMJtss by 

which a sensiriv^ coating inny be appUed to almost any surface 
and an image developetl by means oi powder in nearly any 
colour or material:— 

A. White peplier - . - - = 4 pnris. 

Benzene » * ^ . 10 ,, 

B. 5 percent, elution of gum tlaminar in benzene. 

C. solution of indiarubber in benzene (fairly thick 

bicycle cement will do). 

For use, take of A, to parts i B, l part ; C, 1 part * hltcFr ^d 
coat nny hard gliued surface, as glass, opal, or hard-sized 
white paper. Expose oncler a transparency in direct sunlight 
and then dust over with any Utho dry colour or powdeced 
metnis, as gold, silver, bronze, etc. A final brushing with a 
soft brush completes the process. 
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Perceninge SoluiJonj. See Weioiits AMD MHAfiUllES. 
Periodical Weekly and monthly phorogrnphic journals 
fTv pkj blUihed I n nearly every cou n try ofthe ivof Id. Tl le 11 :; t below 
Includes Uie chief journals printed in the English Inngungc, 


Amateur Ciae World (w) : 

Amateur £^iQttigra|]licr (a*) : 

AuatralosJoii Photo-ftevJew (wj ; 

British Journal of Photography: 

CaTacra Club Joumal (mi) : 

Canadian Photography (rw) - 

Functional Pfmtogrjphy (mi) ; 
Good FJiotography [yj : 

Little Man (The) (i^J ; 

Miniature Camem Magazine [w] ; 
Miniature Camera World (m) : 

Pak Fhotographor (^«i) r 

Photographic AbsirAcla : 

Photographic Journal (wt) t 

Phulotgraphy (*n) ; 

Soutli African Phal^^rtiphy (in) t 

ji vtmea H 


Link Hdtuw* h. Stora Street* 
London, W-C,t- 
Dor^et House. Stamford 
Streetii Londnii^ S.E.i. 

J70i Ctorgp Street, Sydney^ 
AustraJin, 

fte) S4, Wellington St., Strand 
l.ondDn, W.C.i, 

IJ, Manchedrr So-h London^ 
VV.i. 

t$, Grosvenor St.. Toronto, 5, 
Ontario. 

-20k TuilorSLp Lpnrlnn. E C-^- 
ti$, Quci-n Victoria St, Lon^ 
don, ILC.4. 

6l, Ehur\' St, LqtidtHi, S.W. J, 
9, Gavetiiilali Sq., Umtlon,AV,i 
Liok Koufle, 24, Store Street 
London, W C,i . 

4, Dreatnhuidp Frurc ErL, 
Kaiachl, 

i6p PzjiiM Gale, Ke!uinA(- 
tnn* London. S W.y, 
rG, Prince's Cate. Kunsirtgion, 
Londoti, B-W.7 
JO* Tudor St, London, E.C.4' 
J7^ West Burger St, Eloetn* 
lontein. 


American riintograptiy {w) ; 
C 4 unrcra (The) \m} : 

Home Movies (of) : 

Leica ITlOlOgraplty (9') : 

Mmlrtn Rioto^raiFliy (pm! : 
MenlKly Abstract Bulleiin (jh) : 
iXationjil Pljolo Dealer (m) ] 


4^1. Fifth Av„So., Minneapo¬ 
lis Minjiesota, U.S.A. 
J06, N ChariBs St.* BaltlincKre 
(I). U.S.A 

W. Sijttli Sir, Loa 
Angeles 5 , CaliJoroM, U .S.Au 
304, Hiidwn St., ^^ew York, 

ij, 

Eaat Twelfth Street, 
Cincinnati, Ohio, U.S.A. 
Ea>itinan Kodak Oo,, 
Rochester, New York. 

4^, Park Avenue, New York, 
ie/U.S.A. 
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PopyJ^r Ptiotpgniphy : 

P,S.A. Jo^mji] (m) ! 

PrqfQ^octid F’hotographer (nO 
V,3. Camera (m) r 


ifl 5 . N Wabsiib Avciiug, 
Chicago, Ul, U^S.A. 
374 ,BEtiaiJwa>% Aihany 7 . 52 cw 
Yotk, U.S.A. 

: jao. Ca^^Eofl BuikliDg, 
Clcviiiantl 15, Ohio, U.S,A. 
4 JD, IjcvingtDa Avt.* New 
York, U S A, 


l‘4')i ('«). and (flj %nify r^i>ecEive1y weekly, monthly, evtry 
two monlJiB. ^nd qourlerty. 


Permits to Pttqtegrftpli. Peraills arc not necesaary', c.^cept 
for cameras bskI on a staod. In any oi tlie parks and 
open spnees tinder the contial of ihe L,C.C. or in the Royal 
P^^rk^- I'Or the use of a slnntt canicra in park!i and cunimoirs 
ndministered by Use a pemnt must be obtniiiiizid from 

the Chief OfTicer. Parks Pepartment, London Countv Conrtcii, 
County HalL minster, or from HM. Office of Works. 
Storey's Gate, Westminster, in the case of the Royal parks. 

The Ro^nl parka are: Hyde Park, Jvenshsgton Gardens, 
Green Park, St. James' Park, Regent'a Park, Greeawich Pnrk^ 
Eiclimorid l^rk, BLishcy Fa.rk, and Hampton Court Park arul 
Gardens. Other open spaces la Greater I^adon aTniost alJ 
fall untler the control of the L.C.C. 

In places where paymicnt has to be made Jor adniissba. or 
Avhere an oEhetal is in chur^e. enquiry concerning pentnts 
sbouiil be mtide on the spot. There ore practically no open air 
places open to the public at which any □bjectson is rstised to 
the ose of a hand camera, though in a few* places—e.g.. Kew 
Gardens—a trthing fee is charged. Hand caincms and sub¬ 
standard cine cameras may be used without fee both imbor? 
and out-of-doors at the Zooiogicaf Society''s Gardens ui Regent's 
Park, and at V^ffilpsuadCr 

For photf^raphmg the mlcriors of cath&flrals, historic 
buildings, muiseiiins* unia^ersfty colleges, and the like, penois- 
sion is almost always needed ajid a fee is often charged. 
Application is best made In advance,^ by letter address to 
tlie appropriate oiBcial. A letter addressed to the Dean in 
thu case of a calhedFaJ, to tl^e Curator or Director in the case 
of a imisetim or historic building, or to the f-nncipal in the 
case of a university college, can be relied upon to reach the 
right person or department. In the case of ancient castles 
or montimentfi under the contrciL of H,M. Office of Works, It 
is safest to apply to the address in the first paragraph above, 
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or in Scotland to in. -George Stitet, Eduiburgb, tbcKittb 
perini^Qii to photogmph can usually bo obtaifwd from tlie 
caretaker oti the pneiaiseSp 

For permisgion to use a camera on railTi'ay premia, 
to the TfUlSc Manager at the London terminoa ol the t^egion 
coDccnied, or in llie case ol the l^nclon Region to the London 
Transport Excentive, their head office at Broadway 
\Ve 3 tniinater, SAV.i. 

Permission to use n camera at Sports meetings, football 
matcheSp ctc.^ should lie asked trom the secretary of the dub 
concerned, etido&ing staiupcd addressed envelope^ whJic for 
the use qJ a camera at Royal processions and simibr public 
functiona application should be made to Uic police, 

\Vlicn abroad, guidance should always be asked of the 
nearest police station if there is the slightest doubt as to the 
propriety of using a camera. There may be taws, regukatioiuf, 
or conventions of good inaunuts that may unknowingly be 
iitfnnged 11 ciknieras are used with too caneless a freedpni. 

Perspective. The mprosentation upon a plane surface of 
the form of solid objects. Although the limitation is not 
theoR tlcally necessary, the long traditian of painters and 
artists has eatoblislied that the plane surface upon which tlie 
form of the solid objects is projected should be verticals Jn 
consequence, a perapKtive-dfmwing made upon a fion-vertical 
surface looks unfaniiltaLir^ nnd is usually said to be "" out of 
drawing or “ distorted/' 

The fundamental law's of perspective tan best be apprcctuted 
by considerifig a simple means of making a drawing in perfect 
perspective. In tnal^g such a drawing of a given object or 
»«nc, tw'o things must be fixed ; the exact position from which 
the sceno ^ to be viewed, and the scale of the drawing A piece 
of with a hole In it big enough to allow one ejTj to soe in 
comfort may ^ fixed on a suitable stand ; this will dctenDinc 
tho ^int of view, To fix the scale^ a piece of glass of the siJR 
of the d^^red pic^ixi is mounted in a fmme. and the whole 
IS oxed, in a verticai plane,, at such a distance from the 
pi«j! that Hie ^motint of view it Is desired to include just fills 
tlic frame. The nearer this is brought to the eyepiece, the wider 
wtU the angle of view. 

With viewpoint and plane of perspective thus fixed, it only 
through the eyepiece and ouHirte on the gloss 
so thit the scene, pladng these outUoes 

contours of the objects as seen 
through the glass. It is clear that a drawing so made will be a 
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cofnpJetcly accuriUo and ti-uthM record of tlie view as seeo 
from tlie fixed position of tlie oyo. 

It should also be clear that if Uio eyepiece is now discarded 
and the picture i^loolted at from any pwint of view other than 
that which the eyepiece definedp the drawing wiU cease to fit 
on the contoura of the view. If the eye is brought eJoser to 
the drawing* each object will appear to cover a wider angle 
on the drawing than it does in the view, while if. on the contriuy^ 
the eye is taken further from the drawing, the o_^ccts in it will 
cover a mrpower angle than in the view itself. The drawing is 
thus only correct wlien viewed from the precis distance that it 
was frptn the eye when marie. 

Exactly the same considerations apply in the photographic 
lenderiny of perspective. If two photographs wem taken 
tlirough the eycpieire. one before the <1 rawing was made and 
one nftenvards^ so that the first was a photograph of tlie view 
itself and the second a reproduction of the drawing, the twowill. 
of Connie^ be found precisely identical as regards thdr outlines. 
Now it ^s^^a5ily proved, geometncailvp that a photograph of a 
plane object, such as a drawing^ is a completely faithful repro¬ 
duction of tlie origitLal. Since the drawing is itself in perfect 
perspective St thertdore Follow's that the perspective? of the 
direct photograph of the view is aL'io perfect. 

It can be shown, again by simple gcometticaJ reasoning, that 
if tike tinear scale of the photograph is some fradian of that 
of the original drawing on glass, tJio oonrect distance from which 
to view ihe photograph is the same fraction of the dlslnnce 
between the glass and the fixed erj^eplece. The photograph 
ahould, in fact, be viewed from □ distance equal to distance 
betw^een lens and film at Hie time the photograph was taken, 
which du^rance, in all normal cases, is practically equal to the 
focal length oi the lens. If tlie photograpb is viewed from any 
dbtance other than the correct one, then, as in the case of the 
drawing, tJie p^pccUv-e erases to be accuratCp 

It is interesting to note here that the distortion of perspectivu 
said to be given by photographic lenses, and espccialiy by 
lenses of wide angle, is completely non-cxl^tcnt. The inipression 
of rlhitortion* which often considerabJe, Is due to viewing 
the print from (in most cases] too great a dEstanoe. A quarter- 
plate print is normally viewed at sorne jo iiithcs from the eve ; 
unless taken with a lo-iocb lettf, the perspcclive must appear 
incorrect. This apparent incorrectness will obviousiy be 
greatar if the correct viewing distance- is 3] mchea {photograph 
taken with a ^J-inch Ions} tlian if it W'cte 6 inches. 

4^ 


Pfi^KvaS Lens Phatofliaod 

When a photoj^phk piinl: is miide by enlar^cincnt, th*; 
cortcct vLewing-distancc is incrcnsettl in tli* szintc ratio, If 
a qiiarttjt-p(ate nej^stn'e marie with a 5-iHcb liens is enlarged to 
wliclc-pliite f2 diameters) the&LFffipct viewing distance bcoomesh 
to inches, which is a distance at wliich the prim la ven' 
ItSccly to be held, Flence the improved perspectiveand 
more natuTal appearance of an enUi^ment as com pared with 
a contact print. The alleged " stereoscopic effect produced 
oy jjiint-viewetTS that include a Jens is at least partly rlne to 
the shortened viewing-distance that the lens perniitsL (On 
this point see Viewer,) 

(See also DisTORTiOK.) 


Petaval Lens, See Lens, 

pH. Tern uaed In spetilying the acidity or alkalinity of a 
soin^on. Acidit)' is due to the presence of hydrOiFcn ions. 
alkauEuty to that of hydroxyl (OH) ions. In pure water, both 
are pre^it to the extent of io~^ gm-ions per btre : since their 
conccntTatloti \s equal, pure water is neutral. In all other 
aqueous solutions, tlie product of the concentrations of hydro- 
gen ^nd hy'ilrox^l ions remains ut lo”**; thf: solution is acid or 
ill km me accofdjng to which ion preponderate.^, A sol ntion 
coaming to 1* gm-ions per litre of hydrogen [and heuto 
hydfijxyl) is alkaline, and is said to 
> - 'if ^ ^ 9 ' that pH *^7 indicates precise neutrality; 

ig cr igurf3^ indicate an alkaline solbitian and lower figures an 
acid one. ° 

An ordiMfy {non-Ane jfrain) devicloper generally has a^H of 
about (>,5 to 10,5, while the tisis alkaline iine-rram ilcvekipere 
^gc (oueWy from 7.5 (uinjsuuJly low} to about 9- Tlie oH of 
JJ7& i<f B.fi. A standard acid filter will liave a of about 4,2- 

PhMiifiatc Prliitlna Paper. A paper tortoining silver 
pl^hate which was introduced about 190S, and is now 
''■a* a development paper for warm tones, and 
was mech slower than gaslight paper. Eap DflUfefi were ol the 

‘ll ** ’"*■ ' 6 ^P- fOlouR 

sepia to brown as exposure wjis 
development with an acid s^uHtm of 
meldl or pyni was employed, 

Photo.Enftraviofi. See Mechanical I^ftOCESSRS, 
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^zc about that ot a standard 6o-watt lamp, and has a B.C, cap 
mcorpcratiOH a n^bout a houre. Widely used, 

generally m mio of the special ronectors dalgncd for it. lor 
aiuateiir work by artificLU light. Owing to its sliort life it is 
an ex^va^ant form of %ht; where mucli work is to be done 
the nitrijpbot lamp is mncji morv economical. See 

OYEft-nus Lami^. 

Photogrammclry- The art of makJng surveys orgeodeticaJ 
measurements by the aid of photography. 

Photography (fsi-w, genitive of ftlai: or light, and 

1 draw') IS the art of obtaining the representation of 
objects by the agency of light upon sensitive Substances. The 

folluiiving as a short history of the program of the art _ 

In i77y Schwle+ the great chemist. discovcn?d the impart ant 
fact that aiiver chloride blackened in sunlight, the cMcf 
action Uirag in the vlokt end of the spectrum. In 18011 
Thomns Wedgwood* son of the famous potter, published in tJje 

Journal of the Royal Institution an account of a method 
of copying huntings on glass, and of making profiles by the 
agency of light upon silver nitrate. In the expiirimcnfs 
which ate thus described he was assisted by Sir Hnniphii' 
Davy, They managed to obtain images upon paper and 
white leather by means of the solar irticroscppe, but were 
unable to fix Lhem ; therefore the image was soon obliterated 
by the darkening of the w'holc surface. In 181^ Nic^phore de 
Niepce commenced ti scries of expeiiTnents^ but although he 
managed to obtain imagi^ upon a bituminous him, tl]i; process 
was ImprxiCtitabk for ordina^^ purposes, from the inoidinalc 
exposure (several hour^) which ^vas required. He then, in 
parruetHhip with Daguerre, carried on his expmmcnta ■ but 
it was not until 1B35, six years after Ni^pce^s death* Uiat 
Daguerre Communicated to the Acaddmic Ucs Science^ at 
Paris the proce^ so well known as Dagueneotype. Early in 
Fox Talbot, previous to Daguerre's commurucations, 
announced to the Royal Society a method of '' photogenic 
drawing/' in which pictures were produced upon paper 
prepan^d with silver chloride. Fox Talbot effected the 
bxation of these pictures by saturated solutions of sodium 
chloride and potassium bramide. The use of sodium thio¬ 
sulphate ( “ h>'pohowever, soon became geneniJ. Sir 
Humphry' Davy lutving, in lH2t, published the action of this 
salt upOrt the salts of silver. In 1^41 Fox Talbot patented Jiis. 
procesdi colled lidbotypc or Calotype k.v.). To the Ifev. J. B, 
Reads is due the credit of Erst fccommending a developer* 
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Pbotagraphy 

I'Oit TaJbat WT 15 the fir^t to use n rcstramcr. Up to 
this point paper negatives alofic were in U-W ; biat iJi ifl^S a 
cou^ii oi the ori^aal Ni^poe, M, N^i^pce dt St. Vi-ctor^ pmpo6eil 
the use of albuineii on glu&s as a vehicle for the SEflaitiye salts of 
silver. Ttiese plat^, however, were very inscnisstive, 
arimcrous suh^tatices^ fluch as starch, gelatine, gam, etc., wijte 
proposed ; none, hovve^'er, were successful. In 185 1 Le Gray, of 
Pans, and Scott Arthcr, ut London, pra|rfHed the use of collo- 
dioii, the latter publishing such a complete dracriptioa of the 
wet collodion process that hut little improi^ement has ever 
heen effected. A great disadvantage, however, of this process 
was the necessity of exposing the him whilst wet, necesslutiiig 
the use of bulky and heavy impedimenta for the landscape 
photographer, in the Shape of dark tent, etc. It was then 
discovered that the application q( ccrt^iin organic sab^tances 
to tho film would allow ol tho plates being used in 

tlie dry' state. In 1862 .Major Ra^scU discovered the use of 
alkaline pyrc^allol as a dcvdoper, and his accidental discovery* 
of the restraining power of the i^Euble bromides gave the first 
impetus to the manulticturo of silver bromide ftlms, which 
could be exposed dry. lo Messrs. Sayxe and BoKon 

descrilaed the procusis ol making collodiiin emuhfion^ which 
was poured upon glass pkitcs, and then washed to Iree from 
inert salt^. In 187^ it waa discovered that ihe emubunn 
might be washed before coating, and in JS71 Dr. R. L. Maddox 
published a notice of a gelatiiie cjnulsion, and from that« in 
1S7S. Mr. Charles Rennet realised Uje cap^ibilities of the 
process And power of increasing the sensitiveness by digestion 
at high tumperaturea. 

These Ui5t discoverita hud the final groundwork of modem 
photograph}'., and though advances since then have been botl) 
gfeat and numuroua, they have on the whole taken the form 
of improvement rfi liter than inno%'‘ation. Continual improve^ 
meat in emulsicm-making has been the fnndamental advance 
that has Largely ceatroltcd aft others j tbe slectdily increasing 
spoecl of negative emulsions moile the liiini|H:amera fim 
possible, then poptili^r, and finally paramount. Simuttone-^ 
aui^ly the irTBprovcmeiit in emul&ion ifLudity, cotribined wath 
the parallel development of bromide and allied papers for 
enlarging^ brought, about a oontinual refluction in the 
average ncgativc-sissc. The intrmluction of the loU him. loo* 
n^t by of paper stripping 

him, latw fS. N+ Turner^ 1891^ os a daylightdciading roll 
ol cellulaM film, bmught photf^mphy within reach of millions 
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Pliii[u£raviLr« Photo-Mechanical Prlntlnjl PrncosAeo 

%vho hu\i5 ncv'er seen the ifisMe of a diukrooni^ and never 
to. The eJfect of all thU on cumeni can be seen 

from the on Ides Cjweka and MiNTAiuhn Caaiera. while a 
brief outline oi tbe history cjf Eitiematpjjraphy and of cnionr 
photography will be found under those headings. 

Photogravure, See PhotckMechanical Processes. 
Photo-LI[hofti^P^y« See Pfioto-Mecha^'icaj- Processks* 

PhotomatOQ. Name given to on aiitoEnatic machiTie for 
taking a number of photographs in sacecssion and detivedng 
a strip or sheet of tiiiLshed prints in i or 3 minutes. The pfiTits 
arc pTmlnCcd by a reversal metho^^l on a ceUuioid and paper 
base. 

photo-Mechiialcal Prlntlnlt Proteges. Mctbf>ds by which 
are produced printiTig surfaces, from which impre^^on$ 
citTi 1 % tiLkcti withmit light being concerned In tbu pc^xicdon 
of c&ch copy* 

Reuef PaocESseii. 

These processes arc at present of most commercial import- 
ante, because illnstriitions in relief, i.f, line etchings^ and 
half-ton? semen or grain blocks, can be printed at tike same 
time as type and on speedy prinring presses, at r cost per 
Impression which is relatively infijiltesiimal when large numbers 
are required, 

Jliiir Biocks. 

A block ia called A Unc block when the original reproduced 
conaiats of only two tones, bbick and white. 1 r Uie case of 
these blocka it ia the pmcrice, in ail workshops which turn 
out large quantities oi work, to divide the work into the 
fallowing depaitinBnta ^ 

ft) J^/a^J|a^r“The wct-collodlon pioti^ b usually 

employcti, it yields a negntive representing the blacks as 
clear, transparent spAGC^ and the whites os an i^xtromcJy 
opaque deposit of metallic wlver; moreover, the wet collodion 
him is i-cry thin and a sharp clear-cut Image. I>ry 

plate nYanufactureis have of late yearn met with coniskdci able 
success in their clforts to obtain collodion quality, and for 
certain purposes dry' plato can be used w here ivet t^ollodiqn 
ie uiuiuitable. It should be remembered that negitivector 
line blocks, and also lor h^lf-tone, should be revpr&wl either 
by copying through a prism fitted on the front of tlic ttriis or 
bv stripping the film and turning it ov'cr. If thw w’ene not 
done 1!5 c implC3Sion from the fiuislujd block would be wrotig 
way n 3 Und+ 
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Piidti>-M4?cha[ilcaL PrinUng 

{^3 Pcj^xsljgfj i6-g^aLijgtJ lEnc s-heeE, 

free from scratclle^ and ilead UAt, is c^iEomoiJy nw | though 
copper and brass art sofnetltties employed! for 9pocuJ pnrposea. 
i ^ rnt to the size required, and fr«<l fmni grease 

rubbing it wTth chartaoJ or Kiriie pumice powder under 
running wati^r. It js then cevated with a solution of Albumen 
atid ammoTiiuiu bklirem^tep and to obtain an e% cn coatinit i$ 
whirled GV'cr gentjo heat until dry. The sensitised plate, in 
contact with tin* is placed in a flfwciaiJy atout printing 

Jrame tlio front glass of which is asi inch thick and capable of 
heav’V and even pre$$ujn, E^rposiine: is to daylight, or more 
generally to a powerful enclosed arc lamp, 

X^licrever Jj^lit acts, it li^ the effect of repderinR insoluble 
Uie HetiiUtive btehroraatod colloid coating on the metal; 
w iciu DO light reaches it, the bichromatetl colloid remains 
s^uble. After suffidcot exposure the metal is t^n out of 
tte frame md coveted by means of a roller with a thin &lm 
of a sp^al inlc The plate is then placed in a dish of dean 
CO d water geutfy rubbed with a pad oi cotton wooh The 
soluble coatmg easily comes awny, Icadng Uic insoluble parts 
covered wtth ink. The plate is thm dried and warmed, and 
LiiC ink thus made tacky by warming is covered with either 
a ream or bitumen powder. The plate is then agiiin heated 
to caufic this ip incorporate with the ink, ]f there are any 
deiKta, these are mude good, and the bach and sides coated with 

is then ready for the next step, 
consists in eating nway the bare 
riAftf h Ktr white spaces iu the original to a suilcient 

of nltnc Mid, leaving the black lines standing 

SeufdLth to obtatn suffi 

bv sidcs q[ thc lujcs being protected 

team, or dj^on's-blood powder, fused 

t?.„ „ ,f,i fwm nfhicli hju! fonn4^ the " resist " afaiiist 

r ftckl M cleAt]«d off. If copper or brass u used then the 
Othnr™m^hM.,‘“ f nitric acid, but ferric chloride aolution. 
ciu™ V the cine plate which ore fre^ 

Shcllnc sole! ion is u*d. la 'vhidi a biduomated 

“rr *“ 

on to o piece of h^rT^CH^ 

ti-cta,™,ho ph,. t^J^LiTSS 
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PMaio-iVlGChimij^ rrlntlDg 

(jj) 1 kp Proctfitig^-^Thc surface of thn b]ock as now covercit) 
with an cvea iilia of fiiifly stiff ink. This is appliird by 
of a I'MiJUl niLlcr. A smaJl quantify of the ink is p^cesd on a 
slab^ either or an o]d litho stonep on which it is roiEed 
out evenly. The roller, to vvliich a certain amount of ink 
adheres, is applird to the surfnixe of the pkite, on which it 
leaved a coatiiiju of ink, A paper impression can now be taken 
by me.ins of a handpress or platen. The block is now compteta 
and fs ready for the printer. 

Uiocks, 

In the making of liajftono blocks the operatjons are essentially 
the satne as for line. The halftone^ however, has a much 
wider range ol usefulnESs, for it can he used to reproduce any 
type of original, whereas for a lino hiock only copy composed 
of firm black linc^ on a dean w^hite ground is auilablo. The 
iialftone nesativ^en however^ differs in one impHirtant respect 
from a line negative. What is known as a cross line screen is 
placed in the cuEncra io front of. but not touching, the sensitiv'c 
ptittc. This screen cor^ts of two optically plane sheets of 
glass each ruled with parallel black varying IroEn ^ Lo 
:ioo to the iach. The lines are of UDilorm thickness and equal 
in width to tJije clear spaces betw^n, I’he t^o ghias abcela 
are Demented together with Canada balsam^ the lines crossing 
the sides of the plate at an angle of ^3®. 

When the correct distance between plate and Screen is 
found, a uegativc is obtained which splits up the continuous 
tone of the int^ige into dots differing in siie according to the 
varying brightness of the tones ot the origmaL Except where 
an exact facsitnile is required^ inmt ortginul^, if photographic 
prints, are better for n little TcEouching, especially ij roquinxl 
for catalogue illustrations. Parti of tbt photograph requiring 
emphasis can be greatly impro%Td by an experienced artist 
retoucher. 

Printing on metal is almost entirely by tlio bichTomated 
fish-ghie process; Copper Emil zinc ore both used^ but in England 
copper is ptefee^ for better class wEiirk, 

Blchromated fish'ghte licccimc.s insoluble In water when 
exposed to light, A halftone negative consists endimly of 
black dots and open spaces of vaiyung siro- The black clots of 
the negative prevent the light reaching the sensitive solution, 
whereoi thf open spaces let it througlt. The e.xposnre hnishccL 
the plate is developed under running water ; the sole don 
protected from the light i& waslicd away h?a%ing bare metal^ 
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¥h^lQ-\tftdtmn\cal ptlntUtfl 

but wIiOT the light has penctTutKl Uie fish^ltie k ready Icr 
etcmng. Ihc (^telling fluids terrii^ chlomlc for copper or nitric 
acjci fur iinc, eati away the unproleetiMj rnctat but coanot 
pe^trate the hardened fish glue. A priatiiig &urt 4 Cc of niised 
clpcs ajitl etc2kod-out spacca of Viuynig slsecs is now for 

tri miming and mouatijig on woodj^ 

l cbitjkI out as for line work^ but a coated paper 

should be used for best ft^ults. 


Bh€ks. 


The three-colour process u an appUcallon of the fact that 
wrec coloured lights suitably chosen can, either nfoiae w mbred 
in varying proportiDiLs, approxiamtety imitate any ciilour. 

Place a cokjured copy, such as a Water edtour paintings on 
tUo copy board and iliitfninato with wMtu lightL Then with 
a bluMiulct hker in front of or behind the kos. and using a 
pajjchfomatic plate, make your exposure. Repieat the prtxe^ 
OKng a green fljter> and Uion again with a red OJter^ Thdise 
mters are so adjusted that the first negative only records the 
blue hgbt, the :9Hjcond tin; greon, and Ure third the rod reflcctijd 
imm the ongm^. From these colour-separation negatives 
^uvea are mMe, anjl from the positives Imlftone ncgatlvTs 
aou blocks as for black-and-white work. 

mu^ bft uken, however,, to alttrr the screen ungle for 
each negative to avoid objcctloimble patterns in the fimsbed 
result. 


Sciwris Can bo bought ruled at suitable angles for this purpose. 

Pelted witli inlis respuctivelv absorbing 
photographically recorded and rcAecting light 0l all 
"Th. spectruiu which arc not photographed, 

in V irom the blue-violet filter negative is printed 

^ reflects red and green- 
Tlw hkKk jnade from the green filter negative is priiucd in 
BO^^nta-rMl, absorlUM green and rtflecting blue and rwl. 

ah^rhs^iB *'**'’'^ negative is printed in blue, 

ahwrting red and reflecting blue and green. 

Yellow K usually printed first, then the red in exact rwiistef 
^thy cllovv, and (icfliiy the blue also 5uperimp<^ in exact 

such as Dufay or KodflchnonHs. or for object worfi. 


)iLrenci£s 


Pbota-Mtcbaalcal PriaCLng PrcKceases 

Ani>tlicr f net hod m^iy ios^ lot hai 

Copy is tho direct proc^sA. The colour records and hiilftone 
nc^tivc^ arc made at one operation by iL^ing the filter and cross¬ 
line screen in conjunction with a process panchroinatic plate. 

A fourth iblack) printing is now often uied, and if not over¬ 
done can bo a distinct Iselp by giving depUi luid nchness to 
the shado\ 4 ^. 

SuRFACfi PnocEsaeSi 

Lithography .—Photogmpliy is frequently employed by the 
Jithogiapher to reduce occumtely his odginai to the required 
scale. On the print mude from the negative he inaJfes a tracing 
that forms the key, which is transferred to the several stones 
used in order tlwt they may correctly re^fistfir with each other. 
A desciiption of lithography is perhaps appropriate in order 
to enable a.demtjr understatuliTig of pholo-lithDgmphy (see 
under) to be arrived atx 

Lithography depends upon the fact that grease and water 
will not ftadUy nius. 

A drawing is made with fatty ink or crayon upon a suitably 
prepared special kind ol limestone. The efeme is then coated 
with a solution of gum arable and nitiic acid, w^hieh forms a 
Chemical compound with the parts not drawn upon, keeping 
them absorbent of water and repellent of gTcasUn while greasy 
printing ink will adhere firmly to aU other parts. iTic ^urfacr 
gum is washed off with wafer, the artistes ink washed off with 
turpentine and then, on piissing a roller charged with printi^ 
ink over the stone, the Ink takes upon the design only. To print 
the lithograph, tlic stone is damped and rolled up, paper laid 
on, and pressure applkd« 

The lithographic draughtsman draws upon the stout from 
the original design or picture which is to be reproduced. AutO' 
lithographs are drawn ou stone witbout the intervention ol 
anpUier designer's copy, Drawingi are frequently made on 
transfer paper and tben tnLnsferred to stone. .\ separate 
&tonu is drawn for every colour used, and lu ttie reproduedon 
by chromo'lithograpliy of paintings,, the skill of the fitlio- 
graphic draughtsman consists in his sdoetton of such printing 
colours os faithfully reproduce the originid in the few«t 
printings^ which may, however* run to as motiy as thirty. 

The practice of the craft may be div'icled into three parts ■ 

1. The preparing of the stones. 

2. The drawing oi the dnign in Catty ink on to the stone. 

3. Tlie printing from tlie atone* 
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Photo-MccbiuircaJ PrLqtlog Processes 
PAato-L Hhography. 

Plipto'lithopupliy i$ a process for Oie ropfx>d«ttfon of 
originals by photographic means, applied to printing by 
liLbographlc methods- 

A negative is made of the origitniJ a4id printed direct on 
the stone, zinc, or aluniuiiuni^ sensitised ^rith a citing ol 
bichtomated aibumen ; the print is developed^ with water like 
a Linc-bkjck print* and printed as a litho^niph. The negi^lt^v^^ 
may only cu)n^i5t of two tones* opac|iin black and transparent 
spaces, and it must be laterally reversed, 

As an alternative method to printing direct, the negative 
may be printe,^ on to a geLatine paper sensitised with a bichro¬ 
mate, and after the usual process of inking and devclopMent 
the image may be tmnsferTed from the surface of the gelatine 
to a Uthograplkio atone. 

Half-tone negatives, made by meatks of cross-lme or grain 
screens^ as wclT as tmnsfei:^ from Cullatypc plates^ sM also 
usodp and sometimes ordmaiy continnous-tone negatives arc 
Rented la various ways to secure a gnuuDcl result sntoble 
for hthograpluc printing* or the printing surface may be so 
prepared ns to yield a grained result from negatives having 
no pain. 

CeJlotypg, 


This is a surlaco process somew hat anaJogoua to lithography 
tttasmuch aa It again depends upon the mutually repellent 
nature of grease anti water. The dillctcnoe consists to the 
malcnal employed, A surface of hSchroniiitcd gelatine is used 
instead of stone, tmd the design is put upon the surface by 
^ photographic negative iniffead of being drawn by 


A thick glass plate in ground on the surface* coatiNd with a 
substmtum of putassium silicate* then coated with a solution 
of gekitme containing a bkhromato, and dried at a certain 
temperatoto in the dark^ When dry the 51m is sensitive to 
t!?™" whemver light acts upon it, it will become 

moft or 1 m moluble reJuse to absorb water, while where 

film «m«ns absorbent 
r K'Chromat^l fiJni is exposed under 3 pboto- 
hJ*", sulSciwit wposur^ the plate « 

„ T? ^ uiialteTKl tJicliomate, 

and Allowed to diy. To mparc for thepnesg the nhitc is liow'ed 

Biyctnne aqi] water, whicL tlic gelatine 
wtll refuse to absorb in t«Kt proportion aa it has been Iflected 
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Phom-xMcchanli^nl Prlntinfl Proce!is«ft 

by Hie light. After p1iu:iiiig in a printing press, a nolltj charged 
with a (BjfTcasy iiik is pasactl ovtr the &tirf 3 .t^e.. ELlm 

ink in propottioTi to tko insolubility produced by bgbtn aiidk ii 
paper is laid on and pressure applied a collotype print will Pc 
tJic result. An average «Ulion is 500 copies from each plate. 

IirTACLio Process, 

Photagrmure is orw; of the oldtst. and most beautiful (if not 
tke most beautiful) of current nrproduttive procc^- .An 
ordinarj' negative is made of any copy, object, or landscape 
of wrhich it is rlcftiied to make a photogravure, I'TOiti this a 
reversed positive transparency on glass is made, either on a 
gelatine dry plate, or by the carbon process A piece 

af poltsbcd copp<?r is n.Qw tukcil siful to rtnQO’Vft bIV 

tracci of grcaM ; it is thtJl gndned, i-e- findy powds?™ 
bitumen or redn b slinkuo up In zi. largo called a dushng 
box and after an interval, determined by th* fineness or 
coarseness of tlic grain required, the copper plate m p^ac<^d 
insido tb* box, and the particles of jMwder allowed to fidl on 
the Btirlace. T^ese arc then fixed to the pUte by beating jt, 
and in the etuliJng tliey form litti* points which rn^t the 

mQtdflJit. , ... 

Prom tht transpiiircncy h negattve carbon print is niaoe, 
and after cKDOaure, hul before development, the gHabne tissue 
is placed face downivaids in contact nith the grained copper 
wlule under vi-nter; then development of the film takes phictt 
In hot water in the Ofiual way. The Idgh lights of the gnbjeci 
now tepresonied by the greatest tliickncfiB of gelatine the half¬ 
tones by lesser and the stindows by least thickness. W heu the 
irlatc U dry and the back and sides have been protected by 
pnintinE with an acid redialing varnish, it is ctclicid by 
itin baths of ferric chloride solution of vuirious stteiigtha. The 
gelatine film acts as a resist to this mordant, and ivhcro the 
resist is thinnest (in the shadows) the copper is ctehed deepest, 
and where it ts thickest (la ttie fiigh h|htB) the copper 15 
attacked leasts Sometimes some hand work is necossary on the 
plates and this retouching conskts in accentnaring th^ 
by means burnishing, or scrapiag smooth the copper, adding 
Hotsil or intensifying shadow a by means of cult mg into the 
conper with n burin or a small toothed wheel called a rontette. 
The pure copper used bejag too soft lo stand the wear of 
printing an edition of any number, the plate haa to be ' st«rb 
faced. ' J.rf. given an electrolyric coahng ol iron. 

To print, ink is forced by means of a of canvas mto the 
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PliOtcimetert PhotoinelT? l*bQia-\Ucr«^nt[iliy 

hollDH'? etcfa^ m the plnte. and the snirpiun'^ wiped away from 
the surface and margins. All over the groijnd of the plate 
there are a irumber of littltf points of copper lepresentmg the 
places whart the gtiUh had faJleo ; their fuactiod is to prevent 
the ink being away from the hollows, aa it wDUhi be Jl 

it were not for these spiky pieces enmeshing it Damped 
papi?r tfi then iaid on the plate, backed with soft blanVettng^ 
and hand-printed by means of a special press nnder a heavy 
iron roller, Mactiinc-pTinted photogravure is now in quite 
commou use for mng'azme and newspaper illiisiratioits. 
For this work a hue soreen pUtc supplies the grain and tlie 
etching Is made on a copper cylinder instead of a Jlat plattp 
This can be printed in tije rotary machin^^ used for modem 
ncTiVifipaper worb^ 

Pbotomelorp Phatometry, In general, an instrument for 
ojcasuring the uiitpijt of a Jight-Aoiirce, or the intensity of 
UtuminaticTn at n point. The siraplest form of photometiir 
is on upright rod ; the two hght-'i to be compaml toeing so 
adjusted that they throw shadows of equal uitensitv' on a 
ficreen, the luminosity of the two will then be in invtn^^ 
relation to the sqnare of tJlc distance. 

A more widely-used type of photometer w the Baiiscn fond, 
which consists of a piece of piiper w ith a grease-bpot upon it. 
By transmitted 1 ight the spot appeais lighter th:m the Burrouii' 
ding paper: by reflteted light ft appears darker. When the 
light on Iwith mdm is of equal brightness, the spot is m^isible, 

^ This latter principle is frequently iiseil in photoEueters 
intended for estimatifig exposures in enlarging ; a piece of 
paper bearuig a Kiease-siKit, and with a light of adju^itahlt' 
bniliajice beneath it, in laid on the ba*e|joara of the enlarger 
and the adjustable light varied until tlic spot chsap™ni. 
This etiahlcs the bnlliance ol the part ot the prcijected imate 
in which the tpot is placed to be racasared witli quite good 
ttccufuc>\ Sometifitefi a " rtprewiiUtivc ' part of the incton? 
ol jnedmm brightness, is chosen a* a baMa of exposure ’ more 
pirticular workers estimate highlight and shadDivn=t of the pra^ 
jocted image independently, so tnca.suring contrast as well as 
v-xpe^sure requiied- 

Ttiough they are not sensitive enough for tlw work jiiiit 

(Icitenhcil, the mpticrm teticlcntj^ L«t fq m.ikq nil light measiiit!- 
mentp lUi a photo-d«trjc cell, ami photometer based moon it 
art now available, (Sec also EXTOstiRB Mbtsrs-I 

Photo-Mlcrofimphy, The photography of «Unqte objects 

SOO 


PhDta-Tnaidtdge 


by the iLse of ^ mkra^oope [n conjunctBdJi twith a camera^ 
Good riKcnis of niicroocopk. objects can he taitca by any 
atnateur who possews, b^idta a microscope, a piatc caiTiera 
with a Tocdsiag screen or a single-Sena reSux. 

It vitally important tlmt the whole of the apparatus 
ahoolti be welded together to avoid movement or vihmtion 
during ostposwra. This is best done by mounting camera and 
microscope together on a common ba^board^ which should 
preferably be so designed as to allow the micTosCOpe to be 
used with its tube horiEontaJ, and should provide menus for 
aJiding the camera to and froin the eyepiece. 

The tens o( the camera Is amoved, its place being taken by 
the micrascopc. which fitted to the camera in imy ma- 
%^cnient way. If the two am independently aupperted on the 
base, a flodble conntetion ol black velvet between the two 
will exclude light while retaining freedom of movement. 

Small objects, auch tts halts of animals, wings and leg^ of 
insects, or vegetable fibres may be mounted between smps o£ 
gloss bound together. An ordinary electric lamp will spr^-e 
a^ the illuminant. and may oonvolUently be mounted m a 
black box with a small sUt which is placed close lo the 

Transparent objects are illmiiiaated by transnuttea light, 
but opaque objects are lit from the trout, a condenser to 
get brdliant illumination. Tlie former method ganeraliy 
gives btst nssnlta, and allows shorter exposures. 

For further details, see Ay# by Alan 

Jackson (Focal Pre&a^ ja, 6dJ> 

5ffireo*co^ie Pfioto-Micrograpky, is an old and 
satisfactory method by placing the slide or object m a siting 
frame attached to the stage of the mitroftcope. The tmmfl 
with the object being tilted to ontr side to the proper angle, a 
photograph is taken ; the frame is then tilted to an cqu^ 
amount in the opposite direction, and another photograph us 
mkeu. Prints from the nffgatiyes are then mounted in the 
usuid way^ to form a stereoscopic slide^ 


Fhoro-monfaftc. The process of producing a composite 
print by irionnting together cul-ont parte of several prmte. 
Xlie term is app]ied to prints mounted Hide by side to form a 
page of pictures, ■ but is perhaiw even more ofte^ u.-wl wbore 
pam of one p«nt are pasted on to another for such p^^rpos® ^ 
introducing figures into a vk w. The com posite prmt is ii.sually 
re^ photographed to protluce a final print la which the separate 
parts arc no longer tltBlmgni^able as such. Slontagc i* on® 
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Phota - S(!u I ptu ra 


nf the most^isjfiHi irjethiLMj-^ of protlucin^ photoj^fophs of im- 
po$&ible subj^ts r.i?.. ol mam boldiv tlcfvinff a mnuse twice lus 
own situ. 

Phdio-muml. Aft ovcT-sLac photcjigraptik cnJargcjnejit 
paitcil fJireclJj- on to a wall m a form of vi-all^copratioii. Sitcli 
exilargenii^^iits are often niaild in ziectioms, or if fricj^c-like in 
3^1t may by ilcvekpeU in lon^ Icn^fttis by drawing them 
througb a trough U developer. Prints too big for dish 
development may bo procosfied by aiimying or Hpongiftg. 

PhoioOk The smallest amount of radiant energv (ittcJu'Clitig 

light energy J that can be oddotl to or taken from anv svstein. 

It has long iKfen recognised that onerg^-, like matter, 
atomic in ^Emeturer and that jn^st as one CHiiinqt have less ihan 
one atom of matter, one cannot have less than one quantum of 
efiicigy, Like the atom, Uic quantum of enerp^ is excessively 
small; in all our normal esptiriences, rither with matter or 
energy' many nuUionB of atoirks, or quanta, are itivolvcd- 
When. however, researxh info the relariDiushlp between matter 
htidcrtaken. as in considering the amount of 
3g t that iinu^t be absorbed by a single graifi of an emulsion to 
f^ler ,t developable, toe inct that only an exact w hole nunibcr 
of quanta of eocn^- cun be int.’olved begins to obtrude itsell, 

the ' atom" of energj- in lulled the 
fc. amount of energy in each photon clepeiids 

Df the rattiation involved, 
i contains more energy than a photon of 
^ light, and a photon nf X rays contains mort energy stilL 
theencrgjv in ergs, carried bv a photon 
multiplying the frecjucncy of the radiation, in 
^ btons^ s^nd, by Planck's Universal Constant A, of 
v^Lue b’55 X cq^-secs. 

sdy«‘nvetltora have occupied them- 
^%i3S Wtb the probkm of milking photegraphs in relief 

S'..ss, 

^( 3 Z 


Photo* Soil ptti re 

The prahlem was tackled very tngizniaiisly by Carlo Bacse, 
He devised a tnethchd of lUuininattn^ tlie stiter by a ^duated 
I'Ej^ht, 30 that the rvearest j^arts received the strongest ilJumilts- 
tion* and the f^irtbe^t tlie weakest A second negative was 
made in which thia method of Jighting was reversed, the 
nearest poin^ being the least jllumlnated^ From one or other 
of these negatives a transparency uaa made, of such density 
that it exactly ohlitcimtccl the negative, and tin? trajisparency 
was then placed in contact with the other negative. The cfTect 
of tliis was to git'e a negative in ^vhich all errors due to colour 
nnd light and iVhado of ^e subject were what may he called 
cancelled out; and nothing Is left but n rreotd of the actual 
relief of the subject, which W 33 then printed on a bichronmted 
film. 

A detailed description oI Baese^e method was published in 
Tkp Phfjt^peipkU yonrjmJ for November, 1910, and a relict from 
life made by it formed one oi the illustmtions. Since then, how¬ 
ever, nothing mine seems to have been done witli the process. 

A more recent proc-ess is that due to li. M- Edmunds, w^hose 
methexJ wiuj dtscribc^i Jn oulJine in Tk^ Amaieur Pki^i^^faphff 
for StineTidici- 7tli, 1^21. In brier, a clear Spiral on an opsique 
background is prod used photogrik.plhtaUy, by ml notion, and is 
put \ntu a powerfuJ projector in place of a shdcn 1 lie ima^ft 
of this Is projeetcii upon the object tobc repreiduceti, which is 
thug illuminated by a serieit of fine liniTS of light spimlly dis¬ 
posed. The object is then pliotographed by this bglit, using 
a camcTa very close to the projector. 

If the object is a flat surface, the photograph shows the 
spiral undistorted, but if the surface is irregular, as is, for 
example* lIw head of a sitter, the distortions produced in the 
projected give a record of the relief of Hie object, and so 

provide means by winch the carving c<m be eflect^. 

From the ne^tive, an cnb^ement is made on opal glass 
(paper is inadmissible, as its dimension* change slightly duriiig 
protesfting) eldJ thia is fixed to the table ol a machine in 
which the movements of a low-power mtCKricope control the 
movements of an clectrically-opemted grAving loot By 
follow ing the lines on the photograph with the ftiieroscotie, the 
drill is correspondingly mo vied over the block of material froni 
which the relief is to be cut The actual carving is largely 
hATitralj and yitdds very pleasing results in bas-rcliel, 
Ejcperiencfj abow^ that in portraiture a relief of about one- 
third to one-hall of tliat of the iictual subject is geneniliy the 
most satisfactory, (See also Bas-Rklirf-) 
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l^hotQ- Teleg.nipiiy 

Photo.TelDgraphy, A term which, while strictly meaninB 
messages by the aid of Deht. is often 
applMJct to the riaiifinitssiau of StilJ pictures by wire or wirel^ 
KeguJar services arc in daily use for tJie telegraphv of nyiivs 
p .tograptiji to newspapcfs, and postal .'^rnnees siiso cnist for 

picture. Phutogruplifi were 
am tninsihitted by Profimor A. Korn from l^ris to London 
m r^7, and lot et from Manchester and Paris to JoindDn in 
Ihl TcJrctn^inph," until about lyoy, when 

H. tnuisnuBsiana made them undommerciaJ, 

Xbc nrt of photo-tetegrpphy Ui^n lay dormant until tlic mh ent 
of ampltfnng .-alve and tJic nwdtni photoelectric eelL 
cvhT.,1 P™=«» Moaurts cssentblly of a rotating glass 

orinHs photoKraphie film or 

™d which travels fnira one 

wd of the dnim to the other while tJa latter rotates A light 

^ f«nBSes a point of light upon the aurSce 

rase of a tirint ^iPk* ^ surface in tlie 

rtf™ !V' then on the phot<M*IL In this way 

^ mage is sciumed, the variations in 
of changea by the electrical output 

impr^ on a curier wave, and 
by wrre or vnrclesa to the distant r^dving 

fm!?* telegraphed impuJaes are reconverted into a facsimile 

r„‘H H w 

The striiifr whis-ii ir, the tmruinitttiii^ mfitmitieiiL 

4ht S intercepts tl.c narrow 

of a STl^hl "P™ the polarisation 

carbon disulphkte^' The ^ containing 

cods or pJat« w^ich 
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Pliyslcul Plrtorliit CompKiAitiap 

ligbt gets thuDugh the cell anti acts xipoti the gynchrononul^ 
rotating fiJtii drtim. 

Yet another method of reception cnipJov's a niiciophone 
fitted with A styliis on the drum, wliicb pn?s$cH more or less 
i^trougly on a sheet of carbOTi paper and thus marks the paper 
lying t^tween it and the dninL Aitoilier again uses a high 
freque^* ga^-hlled lamp which glows more or ]iss brightly 
acconliiig to the imprtWd ewtrente and thus exposes the 
recei^^itig him. 

The time takifi? for a JO by S inch picture to be transiiutied 
over" wires is 3 to 4 minutes. Owing to the perfectioD of 
synchronising methods and the ability to tune the attiphiyiog 
citenits and to clioose valve characteristics so that correct 
gradation is Sticured in the recciv^ed picture, the quality of 
the teltjgniLphcd: photograph h of a very' high order, and lajge 
numbers of newu pictures are used by tntxlem newspapers^ 
while there ohictaJ Ftist Oflice services for cohimerciol 
picture tefegranis. 

A very" import+vTit application of the wired photograph Ims 
recently been develop^ for tlie making of three-colour 
separation negatives, using scanmng devices htted with the 
appropriate filtefs and photo-edis selectively sensitised lor 
the respective speclnil regions. The transmitting and re> 
ceiviiLg drum are mounted on the same shaft, so that dUBciiltu^ 
of synclrronisaUon do not occ ur, - Continuous tone photograplis 
can alio be broken up into half-tone negatives ih the some wny^ 
a Light chopper dividing the i^pind lines of the image into dob 
of any pre ■determined sire. 

physical I>eve]opmept+ The development of the latent 
Image by deposition upon it of silver contained in the develop¬ 
ing solution itself, instead of making use, as in the more usual 
chemical doveloptnent, of the silver already present in the 
emulsion. 

The method of development used in the Daguerreotype and 
wet colJodiofi processes was physical [see these entries) and 
iu the latter case bears a close resemhj^ce to the WclUngton 
silver iotcnslhcr. (See l^TfiNStPlCAno^^) 

Physical development has recently been rehitnxluocdp 
notably by Odell, as a means of obtaining fine grain^ For 
details of this* see Finh^Grain DEVELOhME^fT, where ah 
necesgarj' formxihc and working mstructions are given. 

FIctorUd Composition. The following points on this im¬ 
portant subject for the photograpber who wishes to make 
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PlciCTrLil 


pktufcs by photography ane cul]«l froiir Tk* 4 wa/ewr 
gpaph^ ;— 

The painter can change the forma and cojiQUr^ of a landscape 
to suit bis purpose. The ordinary ajilateur photographer 
must accept the subject as nature pns^cuts it to Jiini. The 
only thing he can do is to choose his point of viciv, the time 
of day when tlic Light is most sui table, and perhaps Introduce 
some figures in a suitable place. The artist photographer, 
who Bets On t to make a picture by the use of various iicgativcsp 
super-prinling^ and other methodE, is very much in the^mc 
position as the artist painter, and must be equipped accord- 
ingLy, not only with a knowledge of the laws of composilion, 
but also the artistic ability to use them. 

There are several of these Jaw* or principles wluch arc 
known to all dcsignem, an^l are excnipllficd in nearly all 
objects of hou^hold decoration. Of these chiefly applicable 
to ttie landscape artist we might enumerate the following:— 

I. /Vincipfliiiy and Suhordinatmu, the great object of 
comjwilion being always to secure unity ; that is, to make 
one complete picture out of many objects. The first mode 
In which this can be effected is bv tlctermlniiig th^t otic feature 
shall be more unportant than nft the rest, and that the othci^ 
shall group with it in (subordinate position.^. Th s is the 
simplrat law of ordlnaiy ornarnentatioii know^ to all designers, 
and. Incidentally, no doubt, to aj] who have done landscape 
photography, 

3. ijiOil,—Another important iricans of expressing 

unity is tt^ark some kind of sympathy among the diiTorent 
objects. TbLs is best done by repeating certain groups, not 
synimctricaliy in Imitation of each other, but with variatiotLs 
in form and sire, so that one becomes a sort of broken ocVio of 
the other. 


3. I»Ifiry.—Another imporUnt and pleastant way of 

expressing unity ia by giving ftsme orderly succession to n 
number of objects more or Jess similar. And thi-^ succession 
is most mtcreiiting when it is connected with some (gradual 
change iii the aspect or character of the objecls. The sncces- 
sion of pillars m a cathedral aisle is most intenstini* when they 
ire in perspesc^ve, becoming apparently smaller and more 
oltscure in the- disturiM, The snCc«$$lofi o 1 nauTituc flro- 
montotttt. 011= behind tte rthcr, on the flanks of a vaHey f m 
th« of clouds fading fortl,=r and fartiiw lowaris 

the horizon, cacli promontory and each doiid being of a 
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Pilitdll Port PiRmrtll Pro«i»«» 

difiercnt shape, yet all evidently followuig a certam appointed 

4. t’Hn nluff.—A* curves are moie ^utiful than atri^ht 

lines it is necessary to a good comperaition that its contmmtiM 
of objects or masses should fall rather in curved line* than m 
straiKbt or angular ores. . . » _ ^ 

5, JfiwfiafiOM.—Another vny of prtrfiJemg liarmony es¬ 
pecially amongst (ftoups oI lines or objeeta, is to unite them 
together by radiation ; that is, by theif all spmging one 
point or closing towards it. This u an essential part of the 
beauty oI all vegetable form: it is most simply s««n m a single 
flower or leaf, but more beautifully in the complicated arrange* 
ment of large boughs and sprays. 

6. Centtrosi .—In art. every colour has an opponent colour, 
which, if brought near it. will relieve it Piore cotnpl^ly 
anv other: every form or Une may be made more rtnhmg to 
the eye by an opponent form or line near tliem : ft curved line 
is set oH bv a straight one i a massy form by a slight oue. and 
so on; and in all good worh, the value which any gven 
colour or form would have uneombincd is newly doubled by 
contrast. And yet a too manifest use of this artdice tends 
to vulgarise a picture. Great painters do not conunonly admit 

violent contrasts, . > 1 

7, BoIobh: and 5>f«i»fhy.—Bahmte is closely alhed to 
symmetry, but in nature tins symmetry a never fori^ nor 
accurate as it generally is in a design for some object of 
appiicd art, such as a vvaJl-paptr or carpet. In 

cToup of objects mav be balanced by an entirely different group 
in another part of the picture. In figure 
is exemplified in many of the worte of the Ita lan 
Ferugino's " Msulonna," 'vitb the Angel Michael on one side 
and Kaphael on the other, is ft Iwautllul example. 

Ftiieon Post. An ingenious application of imerO;jihoto- 
graphv, carried out by M. Dagron, during the siege of Ul 
the Franco-German war ot Messages to th^ outside 

were set up in type ftt'd reduced by photography so con¬ 
siderably that a bundle of films weighing 15 ^ 

forming the load lor a pigeon, contained over Su.ooo word^ 
On the salexuriva] of a pigeon at its destiitation, tb« 
were transcrit?^ a [id forviTu-ded, (See also AlRGHArtt.) 

Pigment FroccBseft. Sec C^HttON Phcnctess, Ahtigoj; s 

Fkocess, MARtOtVPt, Guai-B[CilllOM\TE, OZQT\PEr, QIUh 

Rromoil, OzoeftOME and Carbro 
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Pinhole Photoftraphy 


PlnBcryplo] Gre«n. See Desen^iti^ucg, 


Plaliqle Photngniphy. Pbotcigraphy in ^bicb a pinbalfl 
is used in pU,c< of & tens. As a piabolq has no focus, objects 
at d Stances art eqii^ly sharply rendered, ajid it can be 

used at ojiy distance from the scnsitis^c surface. The same 
pinhole can be used at one moment a wide-aOKle and at the 
next as a loii^-focus lens, simply by altering the extension of 
the camera. The image is nev^er qtlite sharp, but increases 
in shajpness, up to a point, as tJie diameter ol the pinhole is 
reduced. With too small a pinhole, ddfraction causes the 
image to becozDo moi% blurred again ^ there is therefore a 
b®t site '* of pinhole for each extension. Quite wide 
divergence from the best siie iSp hOTAever, necessary before 
the loss of definition boeotnes nolioeable, 

A pinhole is most rasUy made by driving a needle throngh a 
sheet of metnl foil; the burr is then cleaned oH, and the needle 
|3 passed through again^ The metal is then blackinJ, and put 
into the camera in ptaoe of a lens. The following table gives 
opposite the number by which needle-guEe rated r the dtamcler 
of pinhole made, the extension for which it is best: suited^ and 
the Watkins-Poiver number on which expi^ure is based. 


NtidU 

1 i>ii2»MSlcr. 

Dix^anff . 

CfVdJtf q] ! 
CoH/iurott-i 

1 

, IV.P. fio. 

4 

choj 6 in. 

20 ins. 

A io. 

4 

5 

0031 „ 

^5 « 

A .. 

5 

6 

0^02^ ,, 

11 « 

A P 4 

sl 

7 

0-O26 „ 

to 

A •* 

6 

S 



sS ' 

7 

0 

O-Ozo 


A *• 

7 i 

lO 

o“oti ,, 

5 i. 

ais M 

S 

IZ 

0 -OI 6 „ 

4 

ilr IP 

10 


00*3 M 

n p. 

T^n 

12 


1 false//nuoilx.T is obtiUned 

the number for the pinliolc liy the 

out in seconds for this /^aumber* but id actualiv exposing 

tfl found^for it H ^ ^ at 6 ins, from the plate, exposure 

actually givJt ^ ' ** secemd. half a minutn is 
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Plain PnfMfrs 

A recent artick by L^. A. Turner (yf ^Ayr., &■ (“i 15. 

Aprils 19^0) p conteiins m improved tljeoretical treatment of 
pinhole work. The author show& that the optimum radiiia nf 
pinhole Is given by the fonnuUt: 



where X =* wiivelcngth o^ liijhl used 

ti — distani:^ o! object frorn pinhole 
V n distance of Imuge from pinhole. 

The criterion for best resolving power that lead$ to the hgnre 
1,2 in the fortiiiilii is not very dehniteK and it is worth noting 
that if O.Q IB used instead the formnhi closely agrees with some 
experimental work done by l^ord JRayleigh to hud tlie best 
deEnition, tti ordinary Utidscape or i-irchitecturc work, n is 
Small compared with SO that the formnlii may be simpliiied 
to : r = 

Figures calckdatod from this^ using the factor 0,9 in place of 
1 .3, agree closely with thost? in the table on the preceding page 
if worked out for X" 4500 A- (blue light). TIh^' are therefore 
correct for noii'COlotir-sensilive trsaterlal i the distances should 
be rcifuced by about 13 and 20 per cent, for orthochroiniatjc 
and panchromatic eiuttbion^ respeclively. 

Cirtics of coiifxision are diJticiilt to assess accumtely, os they 
have HD definite limits ; those given in the table ar^? al least a 
very good goktn to the standard of doinition that may he 
eacpcttwl in pinhole work- 

Ptiiho 1 «, Minnto transparent spots on the negative^ 
They are chieEy due to particles of dtnrt adhering to the fdm 
during exposure or whilst In the developer. To obviate these 
the camera should be kept absolutely Tree from duat* but 
where pinlioles are In exist cnee recourse must be hnid to 
retouching or painting them out. (See NecatiVis^ 
DfiriiCTS ihJ 

Plain (Soked^ Papers, Home-prepared pafw for day¬ 
light printing, in w^hicU the sensitive salt umI is silver chlofide. 
This process, from which albumen printing later developed, 
gives matt prtnta* and practically any pum paper can be used. 
The paper is first coated with a sue containing an alkaline 
chloride, is dried, and is then sensitised with silver nitniu-. 
After printing, the print is gold-toiicd and fixed much like a 
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(Salted) Papers 

P, 0 -Pr print. Many formuln^ hxvc been praSucedp but the 
follDwing instructions am typical of them all, 

smi SaHij ^—Weigh oat 

AiTOwTOot . . , * jgi gm. [22 gms^ 

Ammonium chloride - ^ ,, (l6'5 MttLS’) 

Citric acid - , ^ - 15 h> (i '7 gnis.) 

Sodium carbonate . , ^30 ( 3 '4 ^itis.) 

Rah the arrowroot into a thin cream with an ounce (50 c.cO 
of water, bKng a further 7 oas. {J50 CpC,) of water to the Ixjii 
and pour the uiro^TOot cream into it in a thin streatn, with 
stirring. Boil until a perfectly clear jelly is obtained (about 
5 minutcfl,) Dissolve the chemicals in about 3 ois. (lOo c,c.J 
of watcFp add to the arrowroot jcUy^ and allow to cool, loiter 
if neoesaary. 

For more brilhant printSp add i| grs. fo-i^ gtns.) of 
patosslum bichromate to the above * for softer prints, odd 
grs. (0-25 gmsv) of sodium ptioaphafc. 

To apply to the paper^ measure out the above at the rate of 
{ tuiTiim for every square inch of paper (0-5 c.c. for loosq. cms.) 
Pin paper flat and taut on a b^rd, iistiig ^/iij?-headed pins, 
pour the salted on to the middle of the paper^ and spread 
it ev'enty with a lint sable brush about 5 ins. -widri. As soon 
as the paper is evenly coated, work over It with a round hogs- 
hair stippling brush, using overlapping ciitulat strokes, until 
the paper is surface-dry^ Then dry in a warm place. 
Sgnsiiising -— Prepare ^ 

Silver nitrate . , ,70 grs. (i gms.) 

* * 20 ,, {2 j gma,} 

t oz. (50 0.0.) 

This Solution is appltihd io the same quantity, and In the 
same way, as the sailed si2c. Wlien, drv\ the i^per Is ready for 
priming. 

Malt Alhutfien Papsr .—A method of preparing paper which 
gives results intermediate between those of plain salted and 
albunien pape«, is the following, wMeh is due to Hitbh 

Prepare t— 

\Miitcofegg , „ _ I {100 c.c;) 

- . I ,p (100 c.c,} 

* 3 ^^ gts- t^3 gma.) 

The albumen must be whipped to a fmOn and aUowrd to 
stand 24 ligurs to clear. The arrowroot solution must bo 
made as described, and when its temporatun? boa dropped 
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Citric acid 
Water 


Arrowroot solution 
. . . 




Plo tioo- bramJde 


to R tilts two solutions can bo mixed : it cao then be 
brushed oti to the paper. The seitsitisia- for this may either 
be a plain solution of sil ver nitmtc, or the above-given fottouLa 
with half the amount of dtric add. 

Pfiniing (rnd 7>wjis^.—The paper, of either type, is priatod 
by daylight under a negative, which must have strong con¬ 
trasts. Printing is canri^ on till the print is deeper than it is 
required to be when Bnklied. The print is then kept on the 
move for 3 to 10 miimtes in a Salt solmtioo of strength about 
1 to i|. p4.T cent,, and then washed briefly. Almost any 
ivtrak toning bath may be used i it should coatain about t part 
in io,ocpo of gold. A suitable fomuila is :— 

Oold chloride ^ * . i gr. (o^t gm.) 

Precipitated chalk « . liogrs, (ii-5 gms.) 

Water . , . » ^ 10 013. (i^cooc^c.) 

Shake well, stand tiXL clear, and decant. This bath gives 
purple and purplfsbrown tones. For sepia and hrown-blnck 
platinum toning is used. The following Is satisfactory 

Pbtosaium diloroplatinito . z gr&. (o z gm.] 

BUute phosphoric add . . 102, (i z'5c.c,.) 

Water - . , . . 20 oza. (1,000 C.C.] 

The salt bath nuaiiboned above is essentialp and prints must 
be well washed before fixing. For nth warm blacks, tone in 
gold till the colour just begins to change^ wash well, and 
tron-sfer to the platinum bath. 

Fix in TO per cent,, hypo, made slightly alkaline nith sodium 
carbonate. 

See also KALLnrvpn. 

Piate-holder^ See Dark Sudr. 

Plate Speeds^ See Shwsitohetry ; also ExroslFRfip 
ExrosukE Meter. 

Plates. The photographic ghisa plates coated with 
sensitive emulsion upon which the exposure is made fur the 
production of negatives by subsequent de^eJopenent are usually 
relerred to simply as *" plates,'* or diy plates ■" os distinct 
from films.-' After exposure and development^ both plates 
and films arc tefened to as '' negatives,” 

FlatJno-brnTnide and Platlou-nmit Bromide Paper. These 
terms are used sometimes to desenbe a certain voncty of 
bromide paper, the surface and lone of which are supposed to 
reaemblo those of a platinotype print, 
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Platlnotyp^. A cantact printiog process b^ised on the 
reductiDn ol a ferric salt to a ferrous salt b}^ the action of 
light. The ferrous salt ta in turn oiade to reduce n plutinum 
■compound to metallic platinum, this forming the Bnai image. 
Owing to the chemically inert hature of plattiium, a print so 
made is far more permanent than pnht having n BiJver 
image can be. No emulsion is used, so that the picture Lid 
on the natural surface of the piipor, nllowing prints of dis¬ 
tinctive character to be made. 

Owing largely to die high co^t of platinum, the process is 
much less u^d than in the past, and coEOtuercially-prepared 
paper is no longer available in this country. I^pcr may, 
however* be sensitised by hand withctit much difficuity r The 
foimulm and Instructions given here are largely due to Paul L. 
Anderson {American Ph^ography, Oct.* 1937, and July, 

Tlie paper used should be of liigh qnoli^, and if extreme 
permanence is dcBired a linen paper should be used. Drawing- 
paper of most t^'pes is suitable, and some varieties may with 
advantage be sizctl. For this* soak 150 grs. [n of 

opaque gelatinte in 30 oses, (i ,000 c.c.) of water for half an hour* 
and dissolve on a water-bath at 140^ F. {(jo® C.). Add 45 gr&. 
(3-4 gms.) of powdered alum, 7 ozs. (225 c.cj of metliylat-ed 
spirit and filter Into a dish. Immerse the paper bodily in 
this* breaking all air bubbles; soak for 3 menutes and liang 
np to dry. A second treatment may be necessary^ with 
some papers. 


The solutlona needed for 
T.. Oxalic acid 
Ferric oxalate 
Distilled water to 

2. Oxalic acid 
Ferric oxalate 
PotaJ^ium chlorate 
Distilled water to 


sensitising are'— 

. ibgrs. gms.] 
, , 240 ,, (lygTusd 

1 ozs. (100 c.c.) 

. rbgts. {1 a gms.] 
, 240 *, tijgma.) 

4 [o 45 gm,) 

2 ozs, {]OOC.C,)> 


j.* Pohifisium chloroplatinite 
Distilled water to 


1^4 gra. (21 gms.) 

7 QZS, (too CX,) 


The ferric oxalate should be in the form of dry^ bright grcc n 
scales ; if brown, or if the scales sliow a tendency to stick 
together^ the sample should be rejected. The chtoroplatinite 


* P« J^llwtlolra, FKf tM# UiH wllli 
i’cimJiuu dilonteulLM^Ut 
PBtllW WJUT , 


ijOiimt fii.AiTtbi-? 
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should be in. the form of dry, crystiils of ruby-red colour. 
All thr-ce solutioi^ should be stored in the dark or in brown 
bottles. 

For cottinj^K use 4 Oiit piiJtit-bnish with short hairs set in n 
tliin row. iVcfenibly they shoiiEd be set in naUbcr. The 
paper is pinned to a flat boaitl, or clipped to a sheet of glass^ 
and jdst enough solution to coat it is mL^ed in a small measure 
or an egg-cup. For lull bbck shadows, about 175 mEnirtis per 
loo sq. ins. of paper {i'6cx, per 100 sq. cms.) will be needed 7 
for prints in which the darkest shadows are only nniotiiits 
down to 60 inmiTTLs per nw sq, ins. (0 55 cx. per 100 sq. cms.) 
may be u$ci], provided the brush does not absorb too much 
of the [iquid. The relati%“e qualities of i and No. 1 
solutions control tlie contrast ol the print.* For normal 
contrast take— 

SolulioEi I , - * * ^ ^ 7 parts. 

Soliitioii 2 . . . - - . 4 

SoliiLton 3 m » M - . * It 

For soft prints, replace some or all of Solution 2 with an 
equal amount of Solution, i ; for men: coTitrasty results, 
similarly replace Solution 1 with Solution 2. 

Pour tlic niixtiire in a pool in the centre of the paper, and 
at once spread it with the bnish. Continue brushing till the 
paper is surface dry, md Uien dry in warm air or before a 
fire, and with the aid of a fan, in 5 to to minutes. The paper 
must be dry enough to crackle wdica Hexed, and It must either 
be used at once or stored in a calcium tube Coating 

can be carried out in ordinary room light if not too intense ; 
the p.ipcr should he dried In almost complete darkness. 

Jointing requires about 5 minutes in ^nhght or corre¬ 
spondingly Eonger in the shade, behind a negative of normal 
density. The paper is suiTiciently cxpKJsed when all detail in 
the image is visible in a brownish grey L&lour, the unexposed 
maxgiu^ reinaining yellow. The paper must be kept aijsolutcly 
dry : printing should be rapid [in the Sim if the negative in 
not toe thin) and a sheet of thin fndiarubtwr should be placer! 
between the pfttwf and the back of the frame. 

Development ts conducted by immeming the prints at room 
tcmjiefature, for 1 Or 2 tnifiutes in one of the following 
solutions. 

With ihh ^«U r&l i* kw 
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For neutral block tents i— 


Hat wnter 


•1 

24 ozs. 

(500 c.c.) 

Potassium oxalate a 


¥ 

8 .. 

(160 gms.) 

For cold blacks, use 

Hot water 


♦ 

•24 ozs. 

(JDO C.C.) 

PotsMSSium oxalate« 
Potassium phosphate 

(mono- 

4i .. 

{90 goisO 

basic) 

- 


Ij « 

(30 gnaO 

For warm blacks, use ^ 

Hot water . 



24 oss» 

{joo c.cO 

Potassium oxalate * 

,, 

, 

8 1* 

li6o KmsO 

Mercuric chloride * 

■ 

- 

30 rs. 

(t-3 gias.) 


TLifi ^nnth of the tone i$ contTolled by tbo amount of 
mercuric chloride n9e<l,* AU these developers keep welJ, and 
may be used rc|3C3tedly. 

When development is complete, cleax In three successive 
bathfl of i \ per cent, hydrochloric acid.t Jenving the print 
5 minutes in eacb, then wash and dry. 

Increased contrast may be obtainedJ by adding a small 
nmount of poussiiim bichromate (about i per cent) to the 
cleAi’ielciper. deduced contrast Can be had by adding a Jew 
drops of the dilute add used for clearing ; caro most therefore 
be taken that none of this gets Lnto tile developer by accident. 
W^ing the developer, up to i6o* F. [w* C.), also gives 
reduced contrast and a vtarmer tone. 


Flaiinum Frintitis-OtH 

In this process, due to HEdgbelli, the image appears at fnll 
strength dunng printing, after which It only requires dcaring 
in oil ate hydrochloric add as above. To secure t hJs behaviour, 
^ oxalatv (thfl usual developing agent} ts incorpomted in 
tlJ* mixture, so that development place 

procceda. Since a trace of moisture ia necessary 
or this, tile psiper ts too biconsfemt in its b€liavlou.r for the 
process to be reahy practical* 


Pladnum 
Ft = 


* ItaJ,, PMino; Ccr. Pl«Un). 

Tina ejemeitt oceuis usually in the ff« state* 
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PLaytrtj'pe 

the chief flouixes of supply being MexicD, BrazU, and Liberia. 
ti is n silvrry white motai, having specihc gmviU' it 5^ 
\\'htn in an tstreniplv iine state of divi^on, it is black, and 
is one of the most inert of all metals. It is tolenibly hard, 
has a high mdting point [1750^ C.] and Is not dissolved by 
hydrochloric, nilrlc, or sulphuric acid, and only slighlly acted 
upon by some alkaline suf»tarLccs. 

rioycnyiMi^ See Rkflex Copvikg^ 

Pneumailc Holeaisep A form of shutter-release now super¬ 
seded for most amateur work by the deicible wire release. It 
consisted of a Uaii and tube, the Latter ending oa a c^^Ilnder 
On the shutter itself, so that on compressing the ball tlic 
resulting nir-pressnre drove a piston do^\'u the cylinder and 
m released the atotitter. In another form, chjelly used with 
roller-blind shutters, the tube cuded in a amall teat. This, 
normally dat ami empty of aij» was inHated by pressing the 
bulb, and in its expansion it moved a catch to relca^ the 
Bhuttcr, 

Poisons. Kone of the chemicals used in ordinary photo- 
grciphy is in any sense dangerous if used normally ; on the 
other hand, alnioat any photographic Rolution or chemical 
will give rise to more or less unpleasant ^mptonis if taken 
interDally ia lufficient qiuwititj'. It is therefore a sensible 
precaution to keep photographic cheniitals in a place where 
they cannot possibly be mistaken lor meiiicines or beverages, 
or inadvertently us^ in cooking. 

Nevmheless there an? a few cbemicnls, mostly used in special 
processes, with which no liberties should be taken. The 
following pajagtaphs show' how these substances may be 
handletl in safety. 

Acids. V\jth the exception of oxalic acid* no add used in 
photography js iti Use IcaSt poisonous in the true sense, though 
several are’ Intensely coiroaivc if Sufficiently concentrated, 
A few drops of concentrated Bulphuric acid (oil of vitriol) 
placed on the tongue would cau^ extreme pain and extensive 
damage ; the same amount of add, diluted w ith half a cupful 
of water, could be drunk without producing anv 111 effectis 
wlmtever. 

Concentrated sulphuric and nitrk adds are lurimcdiately 
destructive tf they reach mouth or e^'es^ or even a slight 
abrasion of the skin; to whole skin, on tlie other hand, they 
do no appreciable harm for several seconds^ Neither should 
ever be handled except withifi immcfliate rrach of a tap under 
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ivhich any acid r^Jittig the person (or clotiiM) caa be wash^ 
away with a copious streani of wnt^r, which instantly rend^fs 
it harmless. The same precaution is advisable with conceii- 
trated hydrcudile^c and glacial acetic acids^ though the:^ arc 
mach lc?ss corroaive than either of the other acids mentioned^ 

Note also that when sulphuric acid and water are mixed 
much heat is generated ; if water k poumd on io the Conccn- 
^ated add the water may boil and sputter hot acid into the 
face. To dilutt ^ulphudc add^ pour it in a Hun stream into 
W'+itcr, wiU^ continuous stirring, and if the solution gets too 
hoHcaye jt to cool Iwforc adding the rest of the acid. 

Oxalic acid and liA salts (oxalnies) are if taken 

intcn^tiy, even in smaH amounts, but aio rjuite non<orro3ive. 
It w best not to allow them to come into contact with broken 
Pkin. Other acids used in pliotography an? neither corrasive 
not poisonous* unless swallowed in fair quantity. 

AlAaifs, Caustic scmJ a and Mustie potash, in aolid form or 
in concetltrated solutionp are decidedly corrosive. Specif 
care s^hould be taken in breaking sticks or fumiis to avoid all 
^ance of smaJl particles reaching the eves. It is salhcietit 
to w rap the stick m paper and to turn tlit head away, or dose 
trie eyes, at t he instant of breaking it. As wiUi comisi ve acids, 
a copious stream ot water should bo used to remove any solid, 
or strong solution, tJiat mav reach alrin nr 



-iphocyamd^,! an.W«dm^,v 
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even Ji fairly weak salntiun ahnultl not be allowett to come into 
cantajiit tvilk broken akin. Further^ cyanides, especiiilly in 
acid sulutioti, giv^e off a vapour, amelling of bitter almonda, 
tl].at it ia dangerous to inhaJe. Handle solid or Solution ^itb 
spatula Of iofCCjis^ and never use cyanides except in a iveU- 
vcntilatnl room with a draught carrying ’capoiiTti away from 
tlie oper^ito r. Then, and then only, cyanides are safe to ase. 

Minify. Metallic (quicl^lh'er) is poisonoua, and 

Is much more dangerous than it appears because it may be 
absorbed unconsciously in the form, of vapour. .\ny supplies 
of liquid mercury must therefore bo closely sealed. Mercuric 
salts are poisonous enough to make it advisable not to allow 
KcJid or solution to come into contact with broken sJdn, but 
ate otherwise perfectly safe to handle. 

Oiktr ChemfenU, No sjjcdal pnpcautions are needed ia 
dealing with photographic chemicals not tnentionud above, 
though it is a soutqil general rule to allow no chendcal to come 
into contact with broken sidn. Further, no Urv' chemit-als 
should be left f[>r long on the Hands, and after whetting the hands 
with any solutioD tliey shonid never be drietl on a toivcl without 
hr^t rinsing the solution aw^ay under the tap. Habitua] failure 
to ohaert^c the latter precatition is a %Try conimon cause 
of chemical dermatitis. 

Folarl^lag Filter^ A filter that suppresses light vibrating 
ill one particular plane, while freely passing light vibrating in 
a plane at right angles to this. Light reflecled fmm a polished 
surface^filass, ivater, pohs^hed wood, glossy enamel, etc.—is 
to a large extent polansed, wliicb means that it ^dbrates 
aJiDDst entirely Jo one plane. It is in pbotographlng a subject 
coutaining reflecting surfaces that a polarising filter placed 
over the lens is of \'alue. By so turning the filter that the 
plane in which it suppresses light coincides with the plane in 
which the reflected Ught is vibrating, the light rcflcctol from 
the polished surface does not enter the Jens of the camera, 
and so the reflection does not appear in the photograph. The 
polartsing filter is of particular valne in comiuerdial photo¬ 
graphy. 

Pqlypo^e^ A term applied to a photograph in which the 
sanie person is ahowii in two or more poses. The effect can 
be obtained either by multiple exposure or by the tHil of 
nurror^t. A idmjde and elective method oi making a polyposc 
photograph by double exposure is the following ^ Paste a 
piece of black paper over the front of the leuo-hood, and when 
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the pj^te is dry itiiike a vertical cat thimigb ttie paper in such 
a position that the width of paper oti one side of the cut ia 
a^ut twdee ns great as that on the other. Clear the smolLer 
piece of papKr away altogether, so uncovering about Due^thlrd 
of the opieuing ot the kc^. Fit a tempormy' focuSiing screen 
{if the camera does not already possess one)^ E343d sec just bow 
much cpI the view is shown on the screen. Pare away the 
pajM'r until idunimatjon extends over just hnJf the screen. 

If uow an exposure is made, Jmif the view wOl be recorded ; 
by turning the hood round and giving a second exposurep the 
otiier half of the view wOl fae photographed. With comet 
adjustment^ it is possible to phutogruph tlie view thus in two 
h^ves. giving equal exposures, and obtain a negative in which 
the two rialves so shnde off into one another that no dividing 
line is vfeiMe. With the camera an a srtand, and backgroand 
objects left untouched, the same person may be tivke indnded^ 
□ncc in each liaif of the view. 

Wi^ two mlrrom of large aiie, the number of eUects obtain¬ 
able is very great. By placing them face to face and the 
sitter between^ reilijction and re-re flection can be so arranged 



that the sitter in each of the mirrors appears as a series of 
copies of himself arranged in a tow, side by side* Placing 
we mirmxs so that their edges meet at an angle of 75* {see 
cMgram), and letting the sitter lace the angle, five di&trent 
of the same subject ore obtnined, all giving essentially 
dmerent views of the face. This method has very distinct 
^t^n^es ujs a sty}^ of portraiture, and gives great scope 
fw ability 111 anu li|fhtiiig. It will be s«n from tlw 

d a^Bi that tbc camera is arranRed to pomt between two 

sciwia to ^vent any part of the rootn near the camera 
coming into reUfiction, 

whTrh^ ' F^ntiog-out Paper/* a term 

nrndtiwi L ^ to ^y paper ill which ^ image 

p by exposure olone^ as distinct from tliose in which 
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Partmlrure 

it is only by Siibseqii«!:rLt devtlopmeiit. In normal 

tisage the abbreviation P.OrP. always means gelntino-cbloride 
paper {q.v.) 

Portrait FtLni. A variety of eat film 
Portrait LcEia. Sec Lnz^s. 

Portraits It is so common for canitJtaj to be used for 
the photography of p€?ciplc that it is hardly possible to say 
exactly where snapshotting ends and true portiaiture begins. 
But as genefaJly usedK " portraiture implies Lfiat the photo¬ 
grapher has had some measure oi control over lighting, back- 
groand^ and |>d5e, and that lie Ims made a dehuitc attempt to 
produce either a pictorial study or a representatiou showing 
aomething of the clisraolcr o£ the sitter. Deliberation and 
thought on the part of the photographer, and co-operatiDn 
on the part of the sitter, are both implied by tbe term 
" portraiture/* 

Portraiture was the first, and for long the chief, application 
of pliotogmphy. The professional has contlnuM on more or 
less conventional lines evolved in the course of regular sttidio 
wotk^ with standardized apparatus and lighting,, whereas 
amateurs have often been more originaJ and advcotuitius in 
their tendencies. 

The mc>$t essential ec^uipment for portrait wc>rk is A camera 
fitted with a Jens of focgil length considerably g^ter that 
normal for the sLec of negative being niade^ This is needed to 
obtain a hcail of good siio on the negative without being coiD' 
petled to brmg the camera close to the sitter, a proceeding that 
invariably rvsults in an over^accentuatton a| perspective, 
giving a result that Is often more of a caricature than a hkeness. 
Failing a lung-focus kni>, the worker wLU have to be content to 
makje bis final prints by considcnible eiJargement of a small 
jmrtion cl his negative. Ka exact nib can be given* but in 
genend it Is unwise to bring the camera nearer to the sitter 
dian about seven: to ten feet, and a greater distance is usually 
prefemble. 

Till? riac and typo o( tannerH is largely a matter of personal 
preference, though a camera maktrlg ve^ small negatives is on 
tbe w^holu to be avoided, particularly if no Icng^facns ions is 
av^bble. The reason Is simply that gralainess and bfemiahes 
are more noticeable in portraiture than in any other typn of 
Subject, and thu larger the original image on the negative the 
more completely auch faults can be avoided. H retouching 
of the negativu is contemplated* nothing much smaller than 
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hilf-plate, or quarter-plate at the verj^ least, shoalU be con¬ 
sidered. 

It iA itnpciTtaiit^ too^ that the cajuera shouM be oac capable 
of bciag rigidly mounted on a ^tand^ aad tkat tl^c shutter 
lUtwl should have a good range oI slow Speeds that can be 
aacd witboiit causing vibratiou of the camera. Most por¬ 
traits are taken Mith an exposure of about half to a tenth of a 
soconti. 

In cnibarkiag npon portraiture in an ordinary rooni, the 
liaclq^mond is ^ten a difficulty, A plaLu wall is auitable, as 
are uiipattcmcd curtaiits thrown wll out of focus, or a special 
rqll-up canvas background ol light tint on one aide and dark 
tint on the other luay be besught or made. The exact depth 
of buckgroujid tone on the print can be uiithin wide 

limits by controlliug the amount of light falling on it at the 
time of the exposure. For head-aiid-shoulder portraits, and 
even hiilMcngtli-s, n background of size five feet by four Is 
\ai^ enough. 

For indoor j>ortnuturu by daylight a reflector is desirable 
to throw light on to the side of the sitter awav from the window. 
A light wooden frame, about 4 x 5 feet, covered with white 
calico. Or even white paper, is convenient, but ImprovifHttion 
is often pofisible. A disusing screen is also useful ; U may 
take the form of a w^oodctl hoop co^Tied with tiacing linen. 
But such a serwn is only really useful if i t rian be moved and 
adjusted readily^ and then fixcti in the required position , 
The effects obtained with the screen close to the sitter -iire 
tot^ly different from tliosc obtained bv covering the window 
Itself with a diffn^ng medium. 

^owadays, however, most portraits ate taken by artificial 
iight using photoflDod or simUar lamps in rcflcclorfi. Suitable 
stands may be ixiught or impiovised at home : they should be 
mov^le, and adjustable both for height and anglk Usually 
a s^pcondafy lamp, often of lower power tfian tjse main lamp 
or covered with a diffuser, replaces the reflector suggested for 
daylight work, 

I^icliromatic film is generally preferred to ortbpcltromatic, 
recdDring of akin texture. When working 
^ ust'Iiil; in its 

«pn^«M too light, and blue cy« too dark. 
^ especially if 

rather ^ textute niay be 

of men 'tnd ™ if orthochr^^niatic him for portrait-^ 

ol men. and paochromattc for portiwii of wonien, 
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Thf mbev 9kam im ptmm d nran arrmmgpi ior p^i^mitiirt 4| 4 hw. “ 

« wimdom fwd will tkittdfd «t iA§ teibiM. u f 4 i 

iittwr t (c:) «]■ WFd f fffl rtJ ; fSJ rMfUfUif ; (^i) rrihctir 

miik Ami il* d4 ictcHlwl m UjcI. Ji^4jf/. F«p HfA 

Ud IHH tUmiuual spiuLd Iw ^ IAj ftf«# ^ -JJk# -nnJiw twd m i*e6nd^ 

Iif4l mhU b NHvI w 4 / rvwi4f+ vl nuy A# jmmwv /awai 

Ip tmiiMm ILp ^irnJ lifJU. 
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Tbe devfiltjpitipiit of the fie^alive 4ild the ]lg;:litin}^ nf the 
subject have to be cftnsidereU nis tme problem. A lightii^g, 
the ali^dow side of the face not ttlach lesa brightly lit than 
the other, calls for rather tong det'elopthpnt ; ContraiiK' 
lighting with heavy shadows, on the other hand, calls for i^jort 
development. For niosl subjects^ ^ft lightlog and fairly 
full developiDeoi is best, but tho untraineU cyo alrnofit in- 
variably under-cstlmateA the contrast of the subject^ Hence 
the usual ndvlce to cut devclopnient time short for portrait 
subjects. 

the itoom patiying diagrams may help the beginner to under¬ 
stand the art of lighting, which is the icey to stnxcssfnl puf^ 
tiaitutCn Phe sketches show the plan of an ordinary room, 
and are almost flclf-HCxplanatory, They arc ba«M?d on the use 
of daylight, but the tnodihcaUcitui needed to adapt thent to 
artiheitu light work are sifnptCi anti flinc explained below' the 
diagrams themselves. 

In there is a stong light from one ride only^ which will 
produce somewhat violent contrasts of light and shade on the 
lace of the ritter. 


tri (a) the arrange^fnent of the bnckgiound, aitter and cametfi 
m relation to tlie window is linchuh^, hut a reflector screen 
baa been addi^d to lighten the shadow ride of tive face. The 
nEsam^ ^d angle of this will a0ect the modelling consJdcmbly 
Qjid sliould be experimented with to Achieve die best rt 3 U.lts. 
f ^ rouch softer lighting b secured by having the sitter 

the source of light. This can be rendered 
j lueana o£ a diffusing screen placed between the 

reflector can be manipu- 
^ted and placed lu different jKHfiltioiis and at different aneles 
to seenna a variety of modelling. 

In flat front lighting is secured by tlie armiurement 
f^Zhi facing tile light arid this position is 

Sfht i**’^*" For ibb ^rposo J» 

licht or should be used and the sitter also in 

SSliu^ fn modolling can be 

'fhbng by nid of a reflector, o* In the 
CM of ligUt, by tlic aid of a Secondary liifht Mirb up 

and ^ produce insipid 

very tight kind of nu^el 

“* aotticUmes possible, 

btSdt the so-called " Rein- 

® *9 njoie or less in shadeiv, 
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but with a bright edge of light or concentiuti^ light trom one 
^nglo. V^ry slight oidvcment of the sitter in relatidn to the 
sontOi of hghUng fui4 the camfira will effect cou-siderable 
nJtcratioua Id this lighting. It ts an excellent arrangement 
for eipErinicnt to secuo? strihing di^matio rcsulte. The 
refiector is u-^ful here to lighten Liie shadow side or to introdtice 
a cross lighting. 

( 6 ^ Ls an airangemcnt far back ligliLing. This is more easily 
achieved by firtihdal light when one lamp can bo placed directly 
behind the sitter, who completely shields ft, but leaving a 
glow of light stiQwing os a sort of halo behind the head, '^is 
generally calls for d dark background. A secondiwy light fs 
usod to ilhiminato tlie front of the sitter^ or in the cose of 
daylight tins can be achieveri with reflectors. In daylight this 
form of back lighting can be secured with a dark bacl^round 
placed in front of the window, os shown in the sketch, with a 
small hole cut in it allawLng a beam of light to slrikt? it\ behind 
the hgurc. 

In botli ( 5 ) and ( 6 ^ It ia a good plan at times to use a reflector 
with a hole cut in it through which thu photograph is taken. 
This not only oUowi a direct front refleclion on to tlio aittur, 
but acts also as a lens shade to screen the lens from the direct 
rays of tight comiug trom immediately in fronh and which 
might tend to fog the him or plate. 

This represents the six main {urangements of lighting to 
give dcEillitely different eflecta, and to iomi the boiW for the 
Htudent who wishes to experiment in portraiture either by 
daylight or by artihcUl light 

By working in an oniUiiir^- room, without a special back¬ 
ground, many pleasing varieties of at home ** portraits may 
i>e modoK show'ing the sitter in bi^ own nsoal surroundings. 
Care must be taken in such cases to avoid conflicting elements, 
!9ucb us pictures, unnecessary^ fumltuie, ornaments in tlie 
hackgmund that may catch the light, OJid so forth. The aim 
should always be to make thu sitter the main rentre of interest, 
and to keep the background Mid surroundings simple e%'en if 
tliiy meahs some re-orrangenient of the furniture. 

For noTTUiil portraitun? thu camera should be at the level 
of tjie eyes, oltlmugh in ilie case at short people a lower view¬ 
point will add dignity’, whilst for very tail people a higher view^ 
point may be employed. The fate should be carefully studied 
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portraltyre : Eicpoiuro 

before the portrait is tal£<?n, ao that a characteTistic MpTcs- 
sion or attitude may be obtained. The eyes should follow 
tiie direcdoR of the facc^ ao Utat ii the head is tomitti away the 
eyes should be ttimed in the saioe diTiscticni, and nut back to the 
eamera. uiiiesa a particularly coy or sly L-xpre^son U being 
soujfht, 

Jn aU pottrait the question oi exposure is vitally 

iniix>rtant. Tables purporting to give the csqiosarcs neecled 
wliu working mdooni by daylight would be only niisleadingj 
ior the possible variatious in conditions ajie too great. Only 
a photcjr^tectric aider ot exteEisive experience will help here. 
fiUL in wgrk by artihciat light it is possible to describe and 
tabulate the cone] it inns with high precision : aecaratc Ch^- 
pqflurc tables, th^relore, can readily be constructed. Tho^ 
that follow are adapted Ironi n set ptiblished in Ar^aifUtr 
PJf^gfupher, and can be latly relied upon. 


Exposvna Tahus for Artificial Ligiit^ 

The JolIow'Lng tables apply to gas-filled pearl lamps in 
leflectoirs^ placed so as to give a more or le^ fronlal lighting 
of the subject.^ Shadows of normal depth are allowed for, the 
assumption being that the subject is in a fairly light roofu not 
loo far from, the wall. U Uits condiden does not hold, either a 
reflector should be used or extra exposure given to allo'V for 
the absence of re^tcitd light in the sliadows. 

The factors allowed for iq the tables are speed of hlmj 
waitage of light, distance of light from subject, angle of ligbt- 
iag, and lens-aperture. To calculate an exposure, appropriatu 
numbers arc tahim from the various tables and added togetor. 
Opposite the total in Table VI is found tlio exposure rcquiiudK 

EM^mph-—A portrait id to be taken on a panchromatic 
Qlm of speod 30* Sch. by the light of two Photottood lamjjs 
placed at 5 feet fratn the ritter. Stop to be itsed From 

Table T the him has tJw factor 4. From Table 11 two Photo- 
floods (or i.Goo wnttsl have factor making th* total (4 -f a) 
up to 6. The distance. 5 feet {T^bli;- HI) adds q. bringing the 
totsd (ft 4 - 9) lip to 15, The stop (Table V] adds a further 7* 
malting the total now (15 + ^ aj, Reference to Table VI 

shows that the required exposure is see. 
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partTBlmre: Espo^vrt 


Ti^hK I. Film Simds. 


'Ratvo SpBio* 

Factor 

Dm> 

Scheinw. 

&S.L 

AJ.A. 

"Chrome film" 

Pan fllJiL 

fi“» ' 

35-37 


10&-310 


0 

fl-ft 

3^“34 

31-33 

[OP-l6d 

4 

a 

♦Hi 

29-3* 

28-30 

50-80 

6 

4 


a^iS 


15-40 

8 

* 

♦S’H 

^* 3-25 

22-24 

ia-20 

10 

0 

*1K» 

30 - 2 t 

19-21 

1 6^10 

12 

IQ 


17-^^ 

i6~i8 

3-5 

M 

! 


14-16 

13^15 

l*-2i 

j6 

' *4 


Tabls It Licfirr iNTRfcsrrY. 


WattSh 
50 . 

rs ^ 

100 . 

150 » 

»oo . 

JOO . 

400 ^ 

600 . 

doo or I PhotQ^ood 
f,:fQo , 

tp 6 oo or X Photortoods 
3,400 or 3 Pholiofloods 
3^200 or 4 Photodouda 


Factor. 

« 

. 11 

10 

9 

. ^ 

■ 7 

. 6 

■ 5 

* 4 

- 1 

• ^ 
« I 

« o 


Table Ill. Bistance of Liomt. 


Feet. 

Factor. 

Feet. 

Factor. 

1 Fert+ 

Factor. 

I 


0 


» 

7 

11 » 

- 14 

ih e 


I 

4 


3 


* 15 

i| . 


2 

4 l 

-. 

9 

i& * 

lb 

tl ■ 


3 



10 

19 - 


X 

n 

4 

6i 

. 

[] 

22 . 

, 18 


A 

5 

8 


12 

27 * 

. ig 

3 * 

-1 

6 


* 

13 

32 . 

♦ 20 
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Pi>rttiiJtur«: Exposure 


T^bl£ IV, Axglb or ^Iaix Ligiitenci. 


Angle. 

Up to 45 degreofl 
45 to 

50 to 6 d p, 

60 to 70 „ 

70 to So 


FACtoa, 
. o 

I 

a 

* 4 

6 


Taule V, Stops, 


Stops. 

Factor. 

Stops* 

Factor- 

//i*+ • 

0 

fk’i . 

7 

//1‘6 . 

. « E 

//s & . 

. 8 

//* 

. . ± 

//fr 7 . , 

9 

// 2-4 ' 

* - 3 

//s . 

* to 

//i-e . 

. . 4 


* 11 

ftyt . 

^ 5 

//ti . 

. 12 

fk 

6 

//14 (Most Box 
ComcTits) . 

. 1 $ 


TAaut VL Expostftuss. 


ExrosiJitEr; Total, Exrosifiuf. 


to 

. . 1/1,000 

1 - - 

35 




t/^ 

II 

. I/JOO 

28 




tJ 4 

ta 

- • 1/300 

27 




1/3 

*3 

* . 1/350 

28 




1/2 


• ■ 1/230 

20 




3/4 

t 5 

' - 1/173 

30 




1 

16 

. . t/E 30 

3 * 




e| 

17 

• . I/IQO. 

32 




2 

t 8 

. . 1/60 

33 




3 

10 

. . 1/40 

34 




4 

20 

. 1/30 

33 




0 

21 

• . 1/20 

36 




8 

21 

. 1/(6 

37 




12 

5 J 

• ■ i/lo 

3 S 




16 


- . i/a , 

39 




24 



































FosKLve 


Bicliramatc 


xVujf-S/ataifitrtf Lights. If opal bimpa are lased instead o/ 
pearlp add i to the total bofore using Table VL If Nitraphot 
lamps ara iisod, subtract 3 fn>m tbe totals Lf reflettora are 
not used, add an ejrtia 2 to the totaL and if diffusers are put Id 
front of the lamp, add stiU a further i or 2 , accordins to the 
amount of light they obstruct. An incandescent goa burner is 
about «)njvaJent to a 50-watt Electric lamp. 

Several Lamps of Different Disiances^ For this case 
atrict accuracy renaio^ that Hue contribution made by eacb 
lamp to tbe total iliitmination be worked out, and the exposure 
then deduced from their sum. In practice it is snfhcietlt to 
vrark out the csposarD for the main light and riiher ignore 
the rest, or make sneh small correction for them as common 
aense may suggest. The main light for this purpose is not 
necessarily the bulb of highest power, but that for which the 
dgures from Tables Tl and 111 (and Table IV if the light comes 
very cniicli firoin side or top) add up to tJic smallest to*^. 
If two lights give the same totj^h it will be correct to givn 
half the ejcpoeure cakiilated for either alone. 

Positive. The familiar photo^ruph, whether on paper or 
gljLgg , So called to distinguish it from a negative, in which 
lights and shades are reversed. diapoaitiv^ is a positive on 
a transparent support, and an ordinary print on paper, for 
viewing by rejected hght, is sometimes calJed a kata-^positive. 

Fostcards^ Photograpbtc, Specially prepared postcards, 
cut to regulation sire and coated with bromide, noslight^ 
or chlorobromiiJe emnlsion me supplied by practically evoy 
m-aher of sensitive papers. The procedure for the prwlaction 
of picture po^itcards with these printing bases is exactly the 
0$ with ordinary paper prints. 

Potash Aliim. See ALVS1 + 

Pornsslum Bichromate (Fr., Biehramate de polasse, Chrcr- 
maie rmtge de potassintri ; Ital^^ BieromaU^ di peitassa ; Ger., 
Kaliu mdkhr(f»ta^. K,Ct^ 0 , » 294 . Synonyms : Potassium 
DichToinate. fted Chromate of Potash, Acid Chromate qf 
Potash. Is prrpamd on a large f^le from chrome iron on:. 
It ts met with commercially as fine orange-red crjTtals, which 
give a v^cry^ deep-colouTed *ojutioii_ Solubility, 5 to 7 per cent, 
in cold, 100 per cent, in hot water ; insoluble in alcohol. It 
is of great importance commcufctally, the lact of ita being 
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PDt£L&sIum Bromide 


PotdAsJkim Carls^jiiata 


dG^o]Ti|> 09 cil by li^bt when in Contact with ornaiUc matter bein^ 
taken advantage of. It is. tisetl for dyeing, and aiso for tanniing 
hides, the action In this Caac being anaJogous to that in the 
carbon process. It is nsed in photogtapliy in thn chromium 
iutensihet: to reduce cDutrast in bromide pknting, in reversing 
fiolutitjns (or colcur or reversible dne films : in bleachers for 
various purposes ; it sensitises colloids to lights and so is used 
in the cntboii. gum^ and aLLiod processes, and also in ph-ntcH 
mechanical work. It is aJso ysisl in cleaning mistnres, 

A JO per cent, solutton is often referred to in photographic 
literatiire. ThiA vrill deposit cryii-tois at any temperature 
below about 62^ y. Heplace it, therefore, witJi a 5 per cent, 
solution^ taking twico as much of it. (See also Caaiion, Oil, 
Brokioil^ Gom-Becijromatf., and Photo-Meehan scal Pro- 
C^iSES.) 

Potas^Lum Bromide (Fr.^ f^rerPHUr^^ dr pif^aaSA; rtaL, 
Brnmitro di : Ger.p . 9 ro»d^dliiiiii^ KalinmhrQmi(^^ 

KBrisf ii^. Pie^red in white cubical crystals by acting on 
ferric bromide with potassium carbonate or by the action ol 
btoiTune itself on caustic potash, and subsequent pniification 
and crystallisation. Solubility, about 55 per cent, in cold, 
lOi per cent, in hot water^ It Is chtedy as a restrainer 
in deveSopers, but aLso in bleachers to fortn silver bromide. 
In dB^TlopoTs^ it prevents fog and reduces grain size, but cuts 
down the elective sj^ecd of the einulisiottr Ejcccsi of brointdc 
in develojiej^ for black-tcmc papers gives greenish-blacks; 
with warm ■‘tone papers bromide helps tow'utls warmth of tone. 
{S» DEVELanBlIKT.) 

Potassium Carboniite (Fr., C^bfmaie de pata^Si ^ Ital.. 
Ccir&otidf0 di poins^ia ; Ger., Kaltitmcar^Mmai, K 0 hie*nsijures 
Pataschtjr K|CO|^3HjO= 152, Synonyms i Fearlash, 
Subcarbotmte of Polasli, Salt of Tartar, Salt of Wormw^ood, 
Fbtash. It contain^ nearly ^llw'ay& at^ut 16 per cent, of 
water of crystallisation, ajid is prepared by Jixiviation^ and 
subsci^ucut purification,^ of tlie asheis of wood and vegetable 
matters. Solubility, about 60 per cent, in cold winter: in- 
wluble in alcohol and ether. It is extremely deliquescent— 
that is. absorbing moisture from tlic air-^and becomes u 
pasty insiiw. It is used occaflionnlly as nn alkaJi in developers, 
wd for dehydrating sdcohoj used for drying negatives or prints. 
Exerpt perliftps with glyciii^ it is little used in modem de- 
velopers ; it gives, however* rather highet alkalinity than does 
sodium carbonate. A mixture of 9 parts sodium carbonate 
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CliLoroplatlnltfl Potass* iint rtiTJc>aplcl 0 


with I part of caustic soda has l>Mn ,iu£gestcd os a subatitut^ 
for it. [See DEVELOl^ilftNT.i 

Fotnsalum Chlor&platlnUe (Ff,, ChioTOplatinitc de 
siufti : i C-er.* haiiumplitiin- 

chlofiir^ PIatinka£iumchi<?r^}- lviPtd^?::4r5'4- Occurs in 
fa by dtliqtiwccni cfystal^, very soluble in water* iEisolubic 

in aJcohq]. It is used in platinotype printing and for toning 
print?!. [Sen t^uiTisoivi^E and Tonis^c.) 

Potassium CltratP* (Ff. Cilmjp de pedass^ : Uai 
di .' G*r. K^ii«friciirat ‘ hufr] K||;C*J1| 

0 ^ 41 - 0 ^ 524 * ColonrlcBS crystals. Ver>' tkliqucscent, but 
keeping well in solid futm it protected Imm moisture. Solu¬ 
tions soon inoulds- Very soluble. L'sed in some ton jng 
solutions, cspraaMy tliOsJe for copper toning, aiul in mOfElanting 
baths for dye toning. 


FotassJuni C^anWc (Fr.. Cyantire de 
CianurQ di potastio ; G«., CyatikalivfiK hatitnncyautd^j;. 

KCN or KCy=6j. SynonyiM : Cyanide of Ptotiish, Cya¬ 
nide.*' Obtained by lusiwg potassium ftMTocyamdc with 
potass^ium carbonate. The resulting fluid mas$ is ^joured out 
on sialxi, and then broken up into tie irfegular ntasses met 
with in commeroe, Solubility, i in i of coW, 12a per cunt, in 
hot water; 1-2 per cent- in nbsoluto aizohol: more aolnWe 

in dilute alcohol. It is used for reducing the density of 
nceatives, and for fixing in tbt wet pfocesa. U w extremely 
poisonous when taken internally, and also when ithwttied 
through the skin, or bv any cut or .ibrasion. The addition <il 
an acid immediately causes the evolution of liydrocyanic ot 
prussic acid, which is extremely poisonems, and when 
even in siiiail (luantitlcs, produces vertigo and headache. 
{See Poisoss.} 


Potassium P'trricyunlde (Fr.. t-err icy entire dc poIoJHKHi. 
Cytmoftrride d« Massmtn. d‘mssif>tr rongr de potatsiunt; 
Ihil CtnwtjM rWM di pptits»o t di /erto, J'rii«(a<U rowo di 
pofnsiior Clcr., /htmlatrgeiiiof.*, Ka/iwm/rrri^Jing. 

K,Fe(CN),-j 29 . Synoliytns: Ferridcynntdc of ^tash, 
R«l Prussia^ of Potash. Made by the action of clilorule ^ 
on potassium ferrocyanido. Solubility, 'P “‘P 

77-6^r cent, in hot water; insoluble in absolute alcohol, 
more soluble In dilute atoohoL It is met with as d«p red 
crystals, that become covered with a yellowish powder, which 
should be removed by rinsing witJi water before usu. It keeps 
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FQtBsilium Poiftsfifuni MtC3*toliiiilp|3it<? 


weU ini ^llil form ; uhouJd b? pmtectrd from Ui^ht and 

not ailtm^ed to cctnc into contact with a cork otilosi it wa.xM. 
i.‘&e<I in Faimer'a reducer, and tn tilcacben^ and toning bathji. 
Al5o_ m cyauotype printiop, Ferricyantdes am generally 
considered to be nan-potsonouSK but no liberties ^hoidd be 
taken. Elutions and isoiid are fier/ectly safe to handle for 
all plkotnKTaplstc purponra. 

T^ote thvst the yelloiw' potassiuni XcntJcjTinide, quite useless 
as a ^i'Elb5titute: for /erricviinide, ia sometiTnes accidentally 
^supplied in its plaeo. (See Rjiouctio^^ and Ton'ing.) 

]^o[UN: 9 l-uxTi Hydroxide (Fr.^ P^fasse caustiqua: Gci.^ 
AiUhaiii. Synonyrns; Canstic potaih, Pbtussium hydmtc 
K0H=^5G, VVliile lutnp$, dakcis. ^ticka, or ]>cllebi, tho two 
latter ti^ally bang the purest. Onliquescent, niid bionics 
supernctalLy con verted to carbonate on expasum to air. Keep, 
tnerefore, in bottle scaletl with wajg, Solubdlty. 75 per cent. 
ni colfi water. U=^i occasionally as an alkali in dovelopcns. 
particularly concentmted pamitiinophetiol, where in con- 
jnnctiaa with pobttsium tnetabiEulphitc it maketi potasaiuiu 
siuphity, prererred to sodium sulphite on account of its creater 
ac^lublb^^ ^ 


roisti^ltmx toilfde (Fr, 4 e p^}tassium f Ital., lodurn 

iU jQdhAiium, Kalmmiodid). KI- 166 . 

rcpared by dissolving iodine in hot sojiition of caustic potash, 
nvaptirating and fusing the mrataJline mass with charcoal and 
su^H^uent lixiviatfon. Solubility. 138 per cent, in cold. 

'frater : 1-5 per cent, in akoboL o-12 per 
. in tmer ^ 0^8 per cent, in alcohol and ether; 40 per cent. 

^ itscEfiing collodioiip in emulsicin- 

ingredient of some intenstfiera^ and in the fore- 
bath iwed in physical development. 

Poc^slum M«ablituiphlii. {Fr„ MftabisutAU iftf pt,las»um. 
r ! ItaJ - di 

. ^r.. KtS,0.-i2i. pKpand 

dio^tin^^^ ^ P**^uro carbottate with solphur 

“p ."“tobiialpluti: with Akobol* 

DTESenaLi v^ nf J in iUcotiol. It is used as a 

importance ut as an 

Mav btp Bs«] to mTf JMSlfe it acid and prevent staining. 

Ive^sSS l•«^lJpWte or sodium bisu^Jiim 

by vdluiaD o7^ lyc. ^ sodium bisulphite, or 305 ports 
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PoCitasium NUrlle 


Potaafi [giTi 

PotAR^Lum Nitrite fFr.. p^iassium : lt 9 J., A?Miia 

di piAmxtQ ; Ger., Satffririgi^ittr^s Kali^ KaliumniMi)* KNO^ 
=>85, Oin b«s mMe by beattn^ pot^i^^iutn Ilit^Ate^ whtti 
Qxygcii fs fivefi off and thfl nitfite lefL It Is an cTftrtinqly 
dHkjuesct-nt salt Its only photogmpblc wse is in preparing 
the puper for acttnometera. {Se* Exposure IIeters,) 

Pomsaiojii Oxiilnte (Fr,, OrtaJaif «t^utr£ Je poitL^sium r ItaJ„ 
OssitiaiQ neittfo df ; Grer,, OxalssufiS Kahuftnfxa- 

lai). KiC jO(HsO*ia^. S^monym; N^utnil Oxalate of 
Ptotaah, by nfrutnUiflMig oxalic acid with potasslym 

carbonate or caastic potasli^ Solubility, i in 3 of water; 
injioluble in alcohol Or other. It is used for the production of 
ferrous oxalate, and as a dev^eloptfr in the pJatinotype proccs. 
This salt should not be confoiindetl wttli tli* bJflosiUnte or acid 
potassium oxalate knuwn tommercuilly as Salt of sorrel. 

Potassium Pcrmnnftsumte (Fr,, de fioiaSSM » 

Itol., PeFtrnmgatiat& ji : Get,, 

KijJi, Kaiiutnpi^mitffgamfi. KMnO| 158. Small purple- 
black biQlTous giving pktk or deep purple solution. 

Powerful oxidlsinj^ agent; cL^olouri^cd by reducing agenta^ 
including bisiilphite and hypo^ Solubiiitj', about 3 per cent, 
in cold water. Used as blracher atid stain-rcinover, as reducer, 
in reversing; hatli for iriue and colour tiLniS. Also os n test for 
hypo and ns a hypo-elirainator. In view of ife diverse uiea^ 
it ia best kept as a 2| pti cent, stock soliition {^o c-c^ ~ t gm,, 
or I 03E, 11 grainsb Each la ports may be replaced ^ 

parts of the very i]cli<iu«cetit and much more soluble sodium 
pcrmangnTiate. 

PoiAulnm Sulphide IFr.p Fohdxf f?c 

ium ; Its!., P^niastiifnr^ dJ potm^itf ; Get., 

Kaiinmsulfid, Sj^nonyms ^ Liver of Sulphur, 

Sulphuretted Potash, Potassliiin Triaulplhde. Made by 
heating together sulphur and pota^ium carbonutc, the 
resultiiig mass being poured out oa slabs and brokco up. It 
b of variable compMtkm. but con-dsU mainly of pota^ium 
tri$ulphide KjS^ md potassium thiosnlpliatc ^lu- 

hility : partially soluble in water^ and three-quarters of it by 
weight soluble in alcohol.. It is used for the nsductiori of 
tesiduci, and occaaioujilly also for toning. 

Fotd&^Eum TMecyanute. (Fr. Sulph&tyatiure dc poiW£ : 
Ital. or S{>I/ 0 ciaMi 4 ro di ^otessia ; Get- Hhod^KJiaiium 

or Kidiumrhod^nai.) KCNS ^ 97- Sv-tionyms : potaassium 
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Powder ProcMt 


Prindp^l Axis 


a^ilphocyanide, potassium BuIphCPCyanate. White watery crys¬ 
tals, cxhTtnidy deliquescent, hut kcM^pia^ well in bottle with 
waxed'in cork, or as a stock solution. Solubility ubout 6o 
per cent- in cold i^'ater. Used in Unc^grain developers as a 
solvent of silver bromide* and nJso In gold toniuj; baths and in 
mordanting' baths for dye toning;. 

Powder ProceAs, or Dusting-on Process, A thin coaUngcl 
sugar* albumen and bkhromate is exposed to daylight under a 
positive lraikA|harvncy. The coatingi, imtially tacky, hardens 
on exposure to light- If powdered graphitc or other material 
is now dusted on, it will adhere only to tlte liarts protoctod 
during exposure* so reproducing the transparency from which 
it was luado. See also HvAtocRapiiv and PJif'pes-n^FU. 

Pre&firvailve. Name appliijd tu a chemical used in a 
developing or other solutioii to preserve it from too rapid 
oxidatJoP- The usual prcserv'ative is 4 $odiun;i sulphite, but 
^xata^ium metahjsulplilte, citric acid, and one or two other 
Siibstanco^ are also Occasionally usetl, 

Praseni'atlve Gua« (for paper, etc,). Sec CAixiuy Tuur, 

Press Phdto^raphy.. This tetm is usually applied to the 
photography, fo-r daily or weekly joantaJs, of irubjects having 
news or topical intenst. Although the illustfated papers and 
agencies employ ^eir own press photogTaph-crA, every a.fnnteur 
an opportufuty of turning his CLamera pictuitis—pro-vided 
they are of the right type of interest-—into cash, by carefully 
placLiig Ilia photogm-phs in the right market. The subject is 
too extensive for adequate treatmenl Cn a dictionary article, 
and the reader is referred to the several books on tliis subject 
and m addition the \\^riter s and Artist'a Year Bookp ' an 
annual publication which contain^ a list of everv m.'iga^ine 
and nfiwspaper, witls the special wants oi each, together with 
the addresses of editorial offices and pres* ftgcncifisT 

Primal I Process, Diazotvpe Ppixittss, 



aphe^, of which spherea tht aurfacea of the 

l5*Ce 


are se^ncnU. 
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Print-Flnishiiiit Printing Bnx 

Print-Finishing. To finish in bl.icli and white and Colour, 
set Ri4LA.RCii«r and BaoMiDt Paper ; Sc* also Air Bhubh 
and CowwRfSG Prints. 


printing. This tcttn is applied to any proctsa by mc^ 
of which a positive impression ys made fTom a negative. 
Until recently the tenn. used without qualificatiM. 
meant the production, upon paper, of a positive identical in 
biae with the negative (i.e. a contact printj but with the wder 
adoption ol cameras making such small negatives that 
practicalIv alt are printed by projection, it has come to iRclude 
the production of enlargements. Contact pnnhiig by daylight. 
e*<;cpt for special purposes, ia row practically obaoli^sf, iJtougU 
some few Ekniateurai mostly those withouc dafk-room faciLinesoi 
anv Idnd, still use sdf-tomn^ 'The v^.st Jonty of cd^ 

tiit prints are now made on sasli^ht paper, wlliile enlarge menta 
are always made cither on bromide or cMoro-broiRiue papyri 

The following table^, adapted frotn Clert s Phoiogf uf^hy, 
an appro^dniate indkation of the rclatlv'e ^seposurcs required 
in different printing processes : the comparative eKpcsiire or a 
fast negative emulaiioii U also iocluded. 

Gaslight Paper . . - ® mins. 

Wanji tone Lantem-plates 
(accoTdiii| to tone) * 

Chlorobromide papers . 

Bromide papers , 

Black-toue Lantent-plates . 

High-speed □egativ'e emulsions 

For details of the various processes, see BitowiDE. GasrscHT, 
GzLATiK<>CaLoaJPK, CAimoa, PLAitsorY pe, Oju Bro- 
WOIL, GUM-BICHHOBIATE, KAli^VPE. PaIXAOIOTVPE, b£LF- 
ToMIHO, CoLLoDlO’CHtORJDR, Cni;OK0-BnOlilPJ?r 
PiLA iK Pa rep. Cvanotypk, Caubko, Gleobhom, Ozotyfe, 
OiEOBROJfiF., J.Jtstiaift>:-St-ioE3» etc. 

Pr|ptin£ Bos, A bos containing an elec^c bulb and 
having a printiiig frame of suitable type built into i upper 
surface. Often an orange light is also mount^ m the bos. 
K^ative and paper are laid ou a gla® m ^ frame au^ 
adjusted with the aid of the oradge light; af^r closing the 
buck of the frame, the print is eitpo^d by 
white light for a siiiteble time. Pnnting bwes Bie particularly 
helpful RS time .SR vers where many prints have to be made. 
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2 j — 40 milts. 
IS - S4 Secs. 
2 - 8 secs. 

I - 3 secs. 
1/50 sec. 




PrluiLb^ 1^'nirnfr Prdjinctici'ji Lumps 

Printing Frame. A SpcclaUv^m^de fnune* genemlly of 
wood with dtit?p mbbets^ for holding and printing 

paper closely together while maiirjfig a contact print Meet 
framta iuv fitted with hiii|^ wooden bachs^ lined with balxe^ 
and held down by hat springs.. When ttsing a printing-Dut 
proeesa, one i^rtioii of the back may be lifted to observe the 
ptogress of printing withont disturbing the print. 

Printing Surfaced and BJorka. See PnaTO-MK*:iUVlCAL 
Process KS. 

Print TrlmmiDjt, See TniMur^ra. 

Pri^m. See SPFCtKOsCoPE. 


PrismK Reversing. A right-angled rehectiog prism placed 
over the Icna of the camejm to obtain ves reverse from 

left to nght_ tfj)cd in sev'craJ of the photO'mecLiani'cal pro¬ 
cesses. (See Rex^bskp Negatives.) 

Process Blocics. See Piioto-MecmAhSical Phocesses. 


Prejeefion Lamps. For nil Dortmil purpose of projcctioo 
whetlicr in a huttem, an e n l a r ger^ or a cffie^-projiector^ electric 
lamps are riow tmlversalJy used. 

A lamp design^ for projection has an especially compact 
filament^ approximating as nearly as possible to the point 
puree thwretically required, Wlien the highest riHctsncy- 
13 reqnircd a to w-voltage lamp Is chosen, as the thicker hla- 
ment ol a low^voitage lamp can be broxight to a higher tempera^ 
tore, go e nhanci ng the tuminoua efficiency. Furtlierj, adjacent 
pAr^ of the hJacnetit can be brought closoT without risk of 
aretng* so reducii^ the luminous area and increasing the 
riiiCiency of thcopticaJ system. On thcalternating-curTent mams 
now almost universal, tlie use of a Icrar.voltage lamp leads 
to uo appreciable i^tage of electrical power provided that a 
transformer is uttwposed between mains and lamp ? on direct- 
current rnoLns, cm tjic other hand, 5u much enen^y would ba 
m the nssUtonce needed tu reduce the voltage that a 
high-voltage lamp is nearly always preferred. 

flection lamps are notnmlly over-mn to a certain lijttent 
to increase tbe^ht output, the main ad™tage of this being 
^ Ruction of the dTveicpped in the 
. P* may be taken as avnraging loo hours in mo^ 

I.™ u IS wise to pUce a volt-mrtcr ai:iou the 

lamp, juid to supply a small vwiable resistance that can 
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Project]Oil PrJniia^ Trojcctor 

be adjiistf?d to compcn&itc for in the ot 

the 

A cQDca.v'ie reflector is nomiAJly used to return to the ton- 
denser light emitted Iroiti the luack of the filsimtiiJ:. This 
shoold be a^ijusted so that the images of successive legs of the 
fikuncRt are formed in the spaces between adjacent legs in the 
lainp itself. The whole then forms a practically condniJOus 
luminous Burface. \V 1 th conect adjustment, the rcSector 
can hicreaso the light reaching the coadeoser, and hence the 
screcni by some 70 per cent. 

Frojecilon Printings The ntftking of pruita by any lucuns 
Involving the projection upon the printing [japur (plate, 
film, etc.) of an image of tlw negative, a 1cm being used to form 
this image. NorraaUvi this is done by an enh^er (ats? En- 
LAKGiNi:;], though tlie use of other relate a|^paratU 5 , such as an 
cpSscope for the projection of pftper negatives, would also be 
includiisl os " projection printing/' 

Projector H An appaTatOi uBcd to project a magnified 
image uf a positive upon a white Ecreeii in a darkened motn. 
ProjectocB are of three main t\^pe 5 ; those for dn^ lilms {sec 
CiwRMATOCRAPllY)^ thosc fof atandaid lantern slides 3^ ins. 
^□are, nnd the newly-populariaod miniature projectors to 
slides of overall sijc 2 ins^ square^ bearing picturea usoally 
24 K 3b mm. in site. This latter tj-pe con also in most cases 
lie adapted to taking 35 mm. dn6 film in Uie length, and are 
very widely used for projecting colour transparencies, which 
ore letumrd from the priKcssing station either mounted iis 
slides or in 18- or 36-e3EiMurc lengths, 

A projfTctor for still petures consists of a metal lamphoiise 
in which k plac«l a brilliant light. Lmmediately in front of 
this is a condenser, and in front of this again a carrier of some 
kind to take the elides or film and allow one picture to be 
rapidly changed for another* A high-quality Icnsr^nowndaj^ 
usually an anastiginat—of wide aperture projects on the 
screeu a gieatly-magnilied image of the hrilliantty-illuminated 
slide. (See Co»di:nser and EjfuiRCiNG.) 

The illuniijiaiit used la in dearly all cases a projection lamp, 
(if.ff,) with a refiector behind the abraent. In the larger lanlems 
olhtT mumiriautfl, such as the carbon arc or a " Pbln tolitc " en¬ 
closed tungsten arc, can be hserl, and where clec^dty is not 
available the litne-Uglit or an acetylene bumcrarestill emj^yed. 

The following rulcss will be found useful for determining tlse 
length of the projected picture at different ciiatanc^ from the 
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f^} 

( 3 ) 


Prolccfor 

scr&en, or for clioosin^ a lefts to give a picture of pmletemiuefl 

size r—^ 

If distance from projecting lens to screen ia D 
Ijjfifitli (or diameter) of picture on slide d, 
length (or diameter) of projected picture is if,. 
r-oeaJ length of lens is/. 

Then y X if, , . . . (ij 

• . . 

. . . 

On t^ opposite page there is a ready ^kutited Ubk 
^flns tile siie of the projected picture at dilTetent distances 
"dth oj different focal lengths. Overleaf there is n 

iumiior tabl^ for niiniatur^ projectors. 

Simpli Let,for Pri^'/ciion. Where the highest definition 

n " a Ictis for prejectioit may be 

as=j:mbM as fGlIoMs (L. Lumi^n;). To obtain a lens of focal 
lengUi F, tivp plano-convex lenses of focal kngtli i jl F. are 
ijl^iV*«i^ curved surfaces facing one another and 

^ yy * distance g F. If. f<wexample 

f «j* ** obtain two iemses each of focal length 

1 i ins., and mannt them at the ends of a tube ft ins. Jong. If 

!!^i 'VV i” tl'c comjdeted projectfon-lcm 

be remeniL*^ Vfi’ ^ ianlctTi, it must be 

be nemembe^ that the calculated lens'to-slide fsec 

rnii^ h^n^ Of clh lens 

t^^ of the (liagonaJ of the fiJjdc 

^ ordinaiy paipQg« ^ pbb, 

be not onlv*wtirh- hi should be noted that it ought to 

i»"V toSSioT *feTsr^^i“ s?" 

covered witt A stout sizes a H'oodeo framework 

may be paJnbsl over with whTtew^'!?' b^n 

Gum arable . . , „. i , 
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PropertJonfll Reducer P>rocatecliln 

Whflit? the scTccn is to be njlhible, a tmee of glyiicriiie nruiy be 
Lidded to render the ewting more flexible. 

Screws are useful, especially for cinO'prujc^on. 
when there is dllficult^' in obtajnuif a bright enough picture 
on m ordiiutiy white screen. It shoutdj however, be uctod 
that metallised screens^ ol smy type, ims oidy suitable for a 
stuall atidience clustered closely about the line joming screen 
and pnj]cctor. A suitable coating is made by mixmg in 
io ozs. ([,^000 c.c.) of water, slightly warmed in a water-hatln 
Slaked lime - - . . 260 gm. (^o gms.) 

Casein * . , * ^oo ,, (35 gms.J 

Sodinm silicate ^ . . go i* (10 gtns.) 

To this add 175 grs- {xo of whitening, and 175 grs, 

(20 gms.) of impalpable aluminium powder. Thift should 
preferably be sprayed on to the screen. 

Propartlnnai Reducer- Reductf w*Siich reduces contract 
without changing the denslt^'-tatiofi of the negative to which 
it is applied. Rciluction thus takes place without faJaficadou 
ol tile gradation of tones- For formula and detoilSp see 

REUtlCTlOJfi. 

Ruah Pins, Convenient ated pins with large glass, metal 
or wood heads. Used for pinning up prints or films to dryn or 
lor Bsing broEmde paper on to enlarging easel when maldng 
enlargements. 

p.y, (Paocbromatlc Vision) Filter. A filter prepared by 
Ilfotd Ltd., lor vleiiving the subject to See how it will be 
rendered in monochixurtc- Used alone^ a P.V. filter show* the 
subject os it will be reproduced on a i^chjrmnadc emulaJOD 
without colour-filter ; by holding over it the yellow, gr^n, or 
other filler it is proposed to use, the subject ia seen as it will 
appear when photp^phed through the colour-filter, 

P)Ta. See PyROGaLLOLn 

Pyro-Ammooin and PyrO-Soda. See DEyRLOFWEKTr 

Fyrocatechln. (Fr. Pyr(^tHicAin§ : Gcr. iStw-fruiTtfiftii*} 
i:_3C^H4<OH)j « tto. Synonyms; Catechol- F^Tocatcchol. 
Chemical name^ orthodlhydrosry-bcnzene: an isomer of 
hydrwiuiuone. Colourless crystals with decided raediciinal 
smell- Developing agent of moderate activity, Uatldna 
factor 3 to £0. For satisfactory development, tta solutions 
require a pH ol not less than S 7. SolubUit)^ about 40 per cent, 
in cold water. Notable for its tanning action on the gelatine 
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PyrogftlloJ Pyr9?[yUni; 

CDntajfijtig tbp de%'eJop«i wlticb is ysually ol a warm 

Ooloiir* due to stain. SoLutiuns quickly take on a reddish 
colour^ even when fresh. Pyrocatechin is particnUrly aiiltrU 
to the preparation of coucentmted twp-solution foimuliEj 
and ^ said to compensate for ov^r-expoauct. Crystalliietl 
with its own weight of para-phenyleae forma MerituI 

(qAK) [ e^^cept in this form, is hut hi tie used in England, 
though often met in iormukt of Crerman origin. (See D K-vulop ■ 
HENT ; also MERTTOLr) 


Fyrogallol [Pr., Acid0 pyregatiique; Ger.p Pypogaihi, 
Pyr^gaiUt^sdure), Synonym i PyrogaJtic acid, but Is uni' 
^ " py™' * 1"2-3 trshydroxybcniene 

* I ah. The oldest of all the devdopinE agents 
(introdiiceq iS^ij and &tilJ wcjl-liked by many of the older 
photographera. It is particularly isiiited to development by 
inspection, OccurB iis white crystals or in the purer re^ 
sublimed form ; soluble in w^atcr to extent of some jo per cent., 
and dissolves also in alcohol ond ether. Inclined to stain the 
angers* and unless much sulphite Is itsed gives yellow or brown 
dye^iniage reinforcing the silver image. This is no dis¬ 
advantage, blit pyrcHlevcloped negatives are stronger than 
they appear. Generally used nowadays with sodium carbonate 
(pyro- 3 oda developer) but develops tnajdinum energy with 
^ stifhcicnt to form monophenolate 

(N EtO-C , H j(OH) J. Witli more alkali it gives interne c Ijc mica! 
hjg. Maxitmito amounts of caustic alkalies: 45 parts of 
caustic ^tosh or 32 parts of causLEe soda per too parts of 
pyro, [Sec also Development’.) 

fyTri?(>1ln# {Fr,. ; ItaJ,, Cafeng Mmitmflfa, pires- 

CaitQdinmwot^e, SchUsibainitwoik). 

obtained by acting upon 
MUtjit^G^HipOft, With a mixture of nitric and sulphuric acids 

by NO ^ ^ hydrogen are replaced 

Pyroxyline is insoluble in titter, almtrat insoluble in alcohol 
readily ^luble it, u mixture of thc> two, and in 

^ ^ preparing collodion. (See 

Cei.lulose and CELLtiLOio.J ^ ^ 1 


Quick Drylnit 


Quinorntfc 


- 0 - 

Quick Dryiofl of NegiMiv^cs and Prints. See Dkv'lKG 
Negatives. 

Quick-.Fire Cameras. CoAieros equipped with spoeial 
mechiuiisEn for winditig on the film and resetting the shutter 
prflcticaUy instantaneously, so Allowing exposures to follow one 
another very rapidly when required. In one camera at least 
these movemeDts are automnti^ly performed by n clockwork 
motor the moment the finger Is lifted from the shutter-releaBc 
after making the exposure. Qulck^fine cameras generally use 
j5-tam, cine film as negative material. 

Quick Processlog^ See Hapid PftocessiMic, 

Quinol. An altemati^'e name for hydroquinone 

Qutuomet. See METoguiNONA. 






Rack aJli^ Focu&La^ 


Range Folder 


— R — 

Rack and Pinfioa FoojsLng. A type of focusiiig movement 
in u hlch eepai^ation between leos and plate is controlled by 
tumiEig a knob mounted on the same spiutUe as a pinion, or 
amaLl toottied wheel. Rotation ot this moves a nuclt in tlic 
form of a stniighl row of teeth on a metal plate* flo moving this 
forward or back and idteriiig tho distaDce between lens and 
sensitive surface. (See Focusucg.) 

Raillugniphy* The photography by nieam of X-raya of 
bojiEJs, musek-d anul Other organs of the body^ No caraeia is 
used, but the part of the body to be photographed is inter- 
poeted between a plate or fttm (enclosed isx a black envelope) 
and the X-ray tube. The picture made Is thus always a 
shadowipapb. Exposures ot a fraction of a second can be 
given ifidth the most modem apparatus. A heavIty-iDDated 
plate is desjiable^ but so much of the penetrate even the 

roost hea^Ttv^ciated emukioti tlrat exposures ans long* To 
avoid this, intensifying Screens are used. These consist of 
a layer of liuortsccat material laid in coEitact with the pUto or 
him, which is acted npou more bv the light emitted by the 
Screen as the X-rays hdl upon it than by the X-mys llieroselves. 

Ran^e Finder* Optical device lor measuiing the distance 
ot an object froro the observer, and of use to tire photographer 
in cnabitug him to focus his camera accurately on the required 
object. The principle involved Is that of sighting the object 
from two adjacent pointa^ and estima ting tli^ distance by 
obsening the angle between the two lines of sight converging 
upon tliD object from these two points. 

In the " tilting mirror '* langellndcr the object is viewed 
directly through on* window, and a half-silveref:l mirror is 
placed across the line of sight at an angle of 43“* Light enter¬ 
ing tJie rangefinder from the second window is dehechnl on to 
tuifi lialf-^ voted mirTor+ and so to the cye^ by meiuts of a 
^QTtd roirror for reflecting prism). This second minor can 
he tumed through a small angle so as to brifig direct and re¬ 
flected imuges Into coincideDce, and tbe knob or disc that con¬ 
trols iJsifi movement is giadu.ated in distances. 

Tilt " rotating weclgt*' rangtfinder (Zelssl is similar Id 
atnictisre, but in tlw second mirror is perniatiently fixed. 
Ill front of oue window a rotating wedge is used to deflect 
Itgut reaching tlic window from tlie object, so that again tho 
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Rapid PrciccBStQ^ 


two images orv superposed to amrti^n the distance. The 
fotatinfl vfedge consiats of two drcular glass wedges or prisuLs 
rotating in opposite directions^ this beiog necessary to avoid 
deflection o^ the iumge in a direction at right anglos to that 
joining the windows of the rongefiiider. 

The “ swing wedge rangefinder (Zeiss) is similar in prin- 
ciple to the rotating wedge, but dniplcr. Hem the wedge 
consista of a pkuio^nvcyt Jmd a pl^o-concave cylindrlic^ 
lens, with their enrved surfaces in contact- Slight !ddcways 
movement {at right-dJigles to the oxis of the cylinder of which 
the curved surfaces form part) upsets the par4iJldbm of the 
plane Surfaces and enables the whole to behave as a wedge or 
prism of variable angle^ 

In any of these forms the rangeflndcr can be used as a 
separate Instrument, nr nJtumifLtivdy its movement con be 
mechanically coupled to tlie focusing movement of tlic tcu^, 
ao that tlic act of measuring the distance simultaneously 
focuses the camem. In this cose the rangehmler is built 
into the camera, and ta known as a 
Sec also MENi ATURE Cameka. 

Rapid Processings* The following fonuulce have been 
worked out Tor devcinping and hxmg a negative in tlie shortest 
possible time. 


Rapid D^u^per. 


Hydioquinonc ^ . sdo gr. jo gm^^ 

S^ium sulpliite (anhydr.) . itso gr* *5 gma. 
FhenDsafraniii (t : t,000 solution) 190 mins. i^n 
Caustic |H3tash . , * 52J gr. 60 gms. 

Water to . * * . 20 or. 1,000 ex. 

Development time, about 25 secs, at 68 *-^0* F. 

Rapid Two^Baih D^vshptr^ 


A. Hydroquinonu 

Sulpliurous add (5 to 10 per 
cent.') . * * . 

Pbenoasiframn (1; 1,000 solu- 

tJOD) . . . , 

Water to . - - * 

B. CaiiStic Potash 

W ater to ... . 


440 gr* 50 gms, 

4ini. sjoac. 

igo mins. 20 cx* 
20 01. 1,000 C-Oh 

6| or, 500 gms. 
ao ox. r^ooncx. 


Immerse m A at 77* for 5 seconds, and transfer to B, also at 
77® F*, for 2 seconds. Then transfer for 2 seconds to a stop- 
bath of 10 per cent, acetic add, and 

18 5^3 



Rapidity vf LeciiieB 


Luw 


Rapid Fixing BaM —Afuirtoniuni thiosulphate faxes more 
rapidly ihaxi the sodium saJt^ so that &Jting Ciul be Eiccclitmted 
by adding ammonium ehtoiide (sal-ammonhuc) to ordinary^ 
hypo. 


Hypo * . . . 

Potasaum metabi^ulphite 
Amrndnium chlaride 
Water to 


4 Or. 200 gms. 
220 gr* aj gma. 
35® 4® gms. 

so ot. 1,000 c,ct 


Rapidity of Letiaea. A fast or rapid leas is ooe tlie largest 
aperture of which is a considerable fraction of its focal length— 
the //numlicr of its largest sperturc Is smali- {Sec 
DuPnHAOM.J Such a Jens of couise aJIows short exposures to 
be ga ven. The fastest lenses in regular use for still photography 
E^t the present time work at about/. 1-5 ; owing to their pricc^ 
such fast lenses aic not very widely used. Lcnsis of nperture 
//2 arc common on miniature cameras of the more expensive 
type, while lenses of aperture //a-8 to ffy^ are freely fitted to 
Small cameraa sold at i|iitte mc^eratc pnccs. £Jn cflincras for 
pictures os large as 3J x Jj ins. lenses f^ter than f/y^ Are 
seldom used, and //4^5 is tlic ustiaf aperture for a folding camera 
of good quality in this or larger size. 

Rapid ReciJIlnear (RJI4, or Rapid Symmetrical Lens- 

See l4iNS. 

Ra^meier- A kind of actinometer (generally a screen of 
aluminium of graduated ttiickneSiS] used in tesUng sensitiveness 
to X-ray3, (See RAiiiMRArnv,) 

Reaumur. See Tj'iiRHOMhtTiV. 

Reeiprocliy I.uw^ The simple photometric Jaw whicJi states 
that llie amount of light energy- reaching a surface (photo- 
^phically* the expostirej in given by the product of the 
illumination and the time it is allowCTl to act. Thus an ex¬ 
posure of X second to n 100 c,p, lamp allowi^ the same amount 
of light energy to reach the sfru$itive surface as would a 
joo-sccoud exposure to a ic.p. lamp at the same distance. 

But the effect of these tw^o equi\'^ent exposures on tJie 
sensitive emulsion, is not in practice found to be the for 

there is om particular iutensity of light, dilfertng from emulsioJl 
to emuJiLfon, to which tlie film or plate is most sensitive. A 
ten-^ond exppsun? to Eight of tiiia intensity thus aflects the 
emulEson mo^ than docs eitJicr a otic^oud exposure to n light 
ten. times brighter^ or a luo-sccond exposure td a light only 
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Reirorilak 


RefSucUaa (of 

one-tentJi as bright as that to which the material is most 
Bfinsitivc. This fadkrt of the film to respond eqiiatly to 
exposures of cejunj energy, but made up of time and intensit^^ 
In different proportioiut, is known as the fniltirc of the 
reetprodty law." 

Record ok p Sec CoPVtxa. 

Red PrtrSBintc of Potash. Scc PotASsruja hJSttEtruvANipE, 

Redevcliipment^ ff the silver in a photographic image is 
converted into silver chloride or bromide, without at Uic same 
time adding nrt^rihing to it, it can be redeveloped to its original 
intensity in any ordinary developer. A bleacher containing 
1 part potassium Cerricyaoideand i part potassium bromide to 
io parts yf water is suitable for either negatived or prints. In 
case of a too-contitisty negative, dc^Tjlopmeiit can be 
interrupted when it is deemed to have gone fitr enough, and the 
as yet undeveloped silver bromide fixed away in an ordjnan' 
hypo ^th. (See HAnuDNisiNo ffARsK Negatives.) When a 
print is redeveloped, the object is usually to improve the 
colour, for it gene rally redevelops to n fairly pure bJaek. 

In wet-cobodjon wort, the term " redevelopment ' is often 
used for a process of Inteuslfication (7.V.). 

Reducer. Solution used for the process of Hupucrio^ 
{7.U.}. Such a solution contains an oxEdising agent 

(eg., ammonmm persulphate) to which also the name 

reducer’' may be applied, jSee Reducixo A«i>.nt,) 

Reducing Aflent. Chemical sut^nce capable of 
absorbing oxygen. Not to be confounded with "redticor " 
(in the photographic sense) w^hicb, by adding oxygen or its 
equivalent ig the silver imnge, proceeds to dissolve it axvay. 
All developer^ Contain a reducing ageut such as pyro* meto), 
amidol, etc. 

Reducflen <lo Slief. The making of a lantern slide or 
print of smaller dimensions than the negative it is made frenn, 
A method of reduction is given under LisTTEn.N Stiuiis, and by 
Substituting bromide paper for the lantern plate, the method is 
equally applicable to the making of priuts. (Sec also Micro- 
PnOTOORAFHV.) 

Reduce l-nn (of I>cnslty). This process Eoti^ls of partially 
dissoUing away the photographic Lmage^ an oxidising agent 
being used at ihe active chemical. Ddferent tcducers act in 
different way 9 , ^me tending to increase contrast by acting 
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Redu^nlon Density) 

inort vigdma^y oo^th^ wi?akc!:r tones of the whiJe others 

tend to decLrea.'je it by aetJoR more vi|£oroEisly on the fitronger 
tooea. Either ot these actiona tends to falsify tone-Vitlue^ ; 
where reduetion is resorted to as a carrective of aim pie over- 
development, a proportioiiiil rwlneer is roquirwL 

Innumerable formuLie for leducers have been put forrard ^ 
tlie foSSowing lb a selection of the more v^pabic of Uitse* 

Howatd PoFfner^s Reducer .^—This teductr, natnfxl after its 
loveptorp tends to attack the fainter deposits most quickly* 
tmlesa used %ery dilute. It is Oicrcfore valuable for treating 
a dense and foggy negative. 

llaliG up a lo per tent, solution of potaasiuni ferTicyanida^ 
which keeps fairly well in the dark os a Stock solution. To 
prepare the reducer^ add i part of this stock soincion to soma 
3 to JO parts of 30 per cent. hyp> soludoa. In this proportion 

fog and ttw fainter densities are rapidly attacked* and the iiega- 

ti^'c should be withdrawa from the solution and Wikshtd under 
the tap just befora tJie desired decree of reduction Ls nttuined^ 

If tlie amount of ftrficyanlde is cut down considerably, 
taking Only i part of the stock aolutiou to about 30 poj-ts of 
30 per CL-aC hypo, r^uction is slower and the deader parts of 
the negatiyo tend to be SLdected first, so redudiig contmsi:. 
At the expimlion of some 5 mlnutea the mixed solution should 
be discardttl ; if further reduction Is required a freih mixture 
must be prepared. After reduction, the negative is washed 
and dried ob usimL 

Ttvo-Si>iufim Farmer's reduce.—It is now quite common 
practice to keep feiricyamde and hypo in two ^parate solu- 
tiona, and apply them to tlie negative in turn* if a hypo- 
free negative is Immmcd in a plain i per cent solution of 
ferncyanicle some Blight bleaching takes places the bleached 
part of the image dissolves aw&y when the negative is traas- 
ftmd to 10 per cent hypo sGlntlon. Use^l in this way, tho 
reducer is approximately proportional in its action. 

U however, the negative is first soaked in the hypo solution 
and then txanaferred to the ferricyEuiide, the reaction m much 
more rapid and the mam effect is on the least dense fahadowl 
portions. ^ ^ 

BfUiiki*! Reducsr.—Thv characteristics of this reducer 
approximate closely to those ol Farmer's reducer to which 
It may be regarded os an alternative.—Prepare:_ 

Feme potassium oxalate , 230 gra f 12 s eins ^ 

sylphlte (cr>-st.). , ,So®^ U 

■ ■ * ■ • ^ooja. (ajoc.c,) 
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Re^luctLoa (ol Dtnsiry} 

^ ^r™ ) Ol ox^ic acid, and 
almJie uJJ soiuUon tuna gr«n; decant irow any mdis- 
solvcd oxalk acid, and add i.aoo grs, gnis.) of iiypcj 
dissolved in 5 oass (135 c.C.) of watf?n The mixed BOlutifTn 
iceeps wed m the dari;* and can be used repeatMlv, 

Ammonium Pfriutphati.^Thi 3 ammoii.ieim pers^ilphate 
reducer p.inicularly attacks the heavier dep<ssi(;s. and is io 
cons^uence very suitable for hard over^ev-cioped ncjrativee 
particnhuly of vei^- contrasty subjects. A stiitable formula 


Ammonium persulphate . 
Water to . , , 

Sulphuric acid 


^75|rB, fiojrms.) 
fo oESv (250 c.c.) 
2 drops (2 drops) 


solution must be made up as required, Tlic nejnitiv-e 
wh*ch muet bo toe from hypo, k iinmHirT^d In thisf^with 
^ntinuous wking, until either sufficient reduction is obtained 
or the solution becomes mHIty. to the latter case, tmnafer the 
negatwe to ^ atCT, and prq^re a furtlier iitippiv of mJucer. 
^Vlien reduction has gone neariy^ but not quite, far enough the 
n^ve IS transf^med to a - stop hath ' of 5 per cent, sodium 
whicli immediately arrests the action. 

The wfttCT used should be as pure as p^ible, for ctdoridcs 
even in iiimute amount. wiJJ entirely inhibit the rodudne 

to work, addilion of a drop or 
Of dilute siJver intrate aolutidfi. which precipitates out the 
Chlandes, wiJl generally start the action. 

PmportiftK^ Rfduc^, —A5 a corrective of simple over- 
devetopment, tliia h the most satis/actoiy reducer. Make 

Fotassitim penaanganatc * 

Sulphuric acid^. lo cent. 

Water to * 


A. 


2t grs. 
144 nhus. 

20 OJS, 


Ammonium persulphate 
Water to 


fO '35 gn\ ) 

(ij c.e.) 
tIpOOO cc.} 

230 g:rs. (25 gms.) 
20OES. (l^OCJOC^C.) 

Both ihcM sjliitions kwrp welL For use. take i part of A 
to 3 pstrts or 13 . W hm reduction has gone far enough^ tmjisfer 
' pot^issium tnetat^aulpliite. which 

will botb Check the action and clear the stain. 11 inedeclive in 
rciMwug the stain, transfer to a second bath of metabjauiphib?. 

jdiictmn by^ Fojtii^j;.—-When a moderate amount of m- 
auction, strictly proportional in character, refiuired the 
image may be lun^ blue with an iron toucr [see Tokjng]. ' The 
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iiFgativ« looks dtn^r to tli^ eye, but gives rnuch softer prints 
thM before. If tlt^ired, the iiu^c can bo restomd to its 
ongiunl state by rinsing the toned negative in ebanges of 
dilute sodium earboiiatc solution till all blue colour is gone, 
and tben redeveloping in any bromide p^per developer. 

Ferric SuiphaU.^ This is a very convenient proportional 
reducer for ninateur work, as it is inexpensive and keeps well. 
A Suitable forninla is 

Ferric aintnonium alum ♦ . . z parts. 

Rain or distilled water . » . loo parts. 

Sulphuric arid - p . . f part 

When rcdtiction has been carried far cnougts, imtnerse in 
very dilute (about p.i jper cent,} sulphuric acid for a few 
minutes before washing. Tap water canUuning chlorides must 
not be usetl, 


iedififi ffitfif —This reducer can be used for negatives, 

but is more gctternlEy recommended for bromide prini^ 

r^o gms,) 
f:a 50 c.cO 
fi5 gnss.) 
f ?5 gms) 

(35a c,c ) 

TOO parts. 


A. 

Pblo^sium iodide 

r DE. 


Water . 

5 013 . 


Iodine 

4 oa. 

B. 

Potassiuen cyanide . 

i a:e. 


V^iVter . 

5 nzs. 


The 


For Use take A 6 parts, B x part* water 
R Solution is |x>isojioiis. (Sec Poisons,) 

fHidticlion fl/ Pwini^^ —Over-dark bromide and gaslight prints, 
including those that havu been sulphide--toued by any proenss, 
may be reduced in :— 

Common salt . ^ * 40 gr&i. (s gnis.]! 

Potassium pejTnangfiniitc . i gr. (0-05 gms.) 

Sulphuric add . , -10 mins^ (0-3 c.c,J 

Water to , ^ . . io oas, (350 cx.) 

The print should be Ixanlened Ijeloru treatment If the 
action is too rapid, the reducer may be further diluted. When 
saflxclunt Ecduettou has taken place, the print is tfansferred to 
ail acid hxing bath for a minute or two, tlxen washed and dricil. 
.■\ny reina.tnmg slain can be removed bv treatment in a solution 
ol potassium metablsulphlte, 

Fatincr’a ti^UDcr is alsfl veiy vnlua.btc for priats, but sbauld 
^ i»cd much more dllqte, or with a lower nroportiofi of 
femcyitairlc, than for the rAluotian of oegativea. One pEirt of 
soiyijo^ [above) to loo porta of hvDO 
tried ftrat; if — 


fcnicyanidc stock 
solution should be 
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toducUOR Lb tw slow, tlie 


Renn 


RneHtctldn D^iufty 

amount of ferrtcyanide can be increased- Papers vary a good 
deal in tbeir susceplibLIity to the action of thb reducer. Stain¬ 
ing, which occurs viith some papers, can largely be prevented 
by adding about i per cent, of ammonia to the mrced reducer, 
Lo^ut Iieduc$ion.^t\ny of the forc^oii^ reduccra can be 
applied to part of a negative or print witha camers^hair brush 
or a waA of cotton-wool screwed up to a point When Incalty 
reducing a print, tlie print abould first be soaked in water ami 
then blotted snrfa^--diy. As soon ^ a little reduction takes 
place, the print i$ flooded with water and inspected ; if 
neccssa^', the applicatioti can be repeated in the same manner. 

Spirit H^duc^ for Prints, —^The following spirit reducer can 
Ik! applied locally to a dry print:— 


40 gr. 

2 oz. 

So gr. 

2 oz. 
diluting 


2 gms. 

SO c.c, 

4 gms 
50 C.C. 

with water 


A. Iodine .... 

Methyl alcohol 

B. Thiocarbamide 
^Vater to , 

For use. mix equal parts □( A and B, 

if only slight reduction is requijned. Apply locally with a smoil 
brush and immediately tiivab witii methyl alcohol in a tuft of 
cot Ion-wool. BLot off any excess of jiJcohol. and repeat until 
the desired red uc tjan is obtained. Finally rc-fix and waah. 

Siidss can bo reduced, locally or otherwise^ by aiiv 
of the methods given for negatives or pritlts. 

See a]Ao Baskett's RtiDifcnu. 


Refill, jfierpo&nre length of 55-mm. film for pictures 
74 X 36 miTL, with ends readv trimmid for loading, in the 
dark-room, into a cassette. Usually packed, in black paper, 
in a small kluminlum tube. Daylight-loading refills for 
reloadable crissettes are also offered by several truaktrra. 

Hcfiectcd Ll^hi is the lEph^ obtained from ttij? surface of 
any body that is not itself a primary^ source of light energy. 
In portrait work, the term is applied to the light obtained by 
reflection from any mirror or white surface. It is extreinely 
useful in portniiture for lighting up the shadowi^d side of a 
sittnr^s face; care should be taken, however, that lew? much 
r^ecled light is not used, or the result wiM be a liard ond lifeless 
picture. :^IlrTor3 should rarely be used, and a rough, not too 
w^liite surface is the best. 


RefiGCtien Density. Density raeasqretl by reflected 

light, as when firuJing the depth of tint produced by the photo¬ 
graphic image on printing paper. If a piece of fogged film 
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Ee^lection in 


muUiniitB of the light falling on it* it bas a licnsi t>' 

(or tranaqftission density} of one ; aimiliirJy if a piece oi foggetl 
paper has so darkened tliat it refiecis oae-tenili of the light 
falLuig Oft it* [t has a rcdoctiQD-deftdity of one^ 


Reffectloft tn Lenses. Reflection of lig^kt from tho atir- 
laoes of the couLpaaent glasses of n lens leafts to the diver^oci 
of appreciable portion of the incident light fmm its intended 
path (sec Loas of Ljoht is LcNses). Some of this rcllcctod 
l^ht 15 sent back towaLrds Uw object, and so does no harm, 
but BORIC undergoes a ^ond reflettion and is diverted hack 
to the sensitive rarface. It may give rise either to faint but 
t^re Of less weU-defined hnagiffis (see Fuvrjs and I.kxs] or 
aitomatively niay simply be spread more or Itss evenly over 
the image, d^rading its contrast and prududne a Tokev 
negatiw. 

The number of parasitic images that can be formed depends 
on the number of separate componeut-glasses [singie or 
cemented} making up the lens, and rises verv fast the 
number of components Increo^. (N umber of images = - n, 

where n = nomber of compooents.) 

Separate Components . i i 5 ^ ^ 

Pftrasitic Images. ,1 6 15 ^^5 

Thoee of the parasitic images that are completely out of 
focus on the sensitive surface give me to the generai foE 
meudoued above. * 


Tlw presence of these images, whether well^cfined or not, 
IS a rnticli more weighty reason for preferriug lenses of few 
componenta than is the mere fact that light that Bhuuki form 
paj~t of the image proper is Icuit at each fgHcctiR^j Surface 
As is now wdi known, leflcctians at the surfaces of Jensk can 
be reduced to almost negligible proportions by meaits, of an 
^ti-reflattive coating. (See CoAtEo LKNiEs,) The remarks 
that follow refer to imcoatcd lenses. 

Figures for tliij loss of contrast and g^iurral degrad.-ition 
oI th* iniAge caused by rea«twl light cannot be given in 
gencnl foim ; they depend on tbe nature of the subject, tbe 
dj=:gii of the uacbvidual lens used, and on tbe presence or 

Recent figut^ given in 
Kietnjitm^ho$o show that the amount of light illi^tiinately 
*hadow*po)rtions of the ^agu wZ 
sutncient to reduce the contrast of an outdoor nortrait i-ilrm 

™ a sunny day oitt white clouds, to the folIowi^^Sttotaito 
of the cojitnut of the actual subject: perwarages 
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Reflector 


Reflox Gop>'£ng 


//3-5 *ens at 

1 . ., // 6,3 
.. „ //a 
.// 6.3 


With Hood. 
Sg per cent. 

fij M 

84 


Kg Hood , 

- 6 o 

- 7 ^ 

* 37 

■ 52 

^o”<f "” 

the superiority of the simpler lens 
vrliich, tboagb outside 
If /n If ^ the picture, nevertheless adds to the amonnt 

r.'aSi“;^'s;.S;.r 

Rrnector, See PORTKArruHE. also Ahu net al Light, 

Hcllex t^me™. CanuL-m id which the imaffe is reflected 
^ * horizontal focaatng screen at the top 

of the camera. {See Camema and Miniatuks Came ras.) 

AdTdllt ofS*nJ^'*’x+^ copying process for One work, 

^ fl t paper is laid fare dowpiAaids 

M engraving la a book.^press«l into contact, 
an^he back of the paper is exposed to light, when, itthe 
^T^tire was correct* a developable image is obtained. The 
p^eiK IS SQnietmw called PiayfTtyfig, after J, W, Kaycr. who 
detai^nf^ w longing it into promineure. The 

fhfSht n .“ 7 k*" as fcllowi.: z\ drawing-board is laid on 

N«at oimes the drawing to be copied, fa™ upwards. On tL 
u 1 ^ a sJi«t of ulbH-contrasty hmmide or ga-'tlight ™per 
coated side downwards, so that the sensitive side of bi^Sde 

’i" surface of the drawing. Over the 

of the bromide paper is laid a sheet of green or yellow 
glaM, and over this a Ehcet of thiclr plate glass. The expire 
la then made by illuipinating the back of the paper, throu^the 
* iHf fable time. All parts of the emulsion art exposed, 
imd so to some extent fogged, but where the sensitive sh^o 
if ^ Wack line on the original being copied!^ 

g IS reflected back tlian from the white paper, Jt is on this 
d^a« in reflectujg power that the foria^n of the uCb 
depends. By usmg a contrasty paper, a highly restrai^ 
developer tending also to comniat. and adjusting llie exposure 
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Refrflcti&n Ll&tit 




accurately, v^ry satisJaiCtory eopies can be made. Special 
papers for reflex cop^^ng iire marketed bv Mvcrai 
manuiactunsrs, wbofie in^tmctionB as to rntpostim and dev^lop- 
ment should be dostJy followed. 

If it Is desired to try tbe process ^vitb a priatiug paper not 
lipeciflcnlty mtended for the work, a developer giving high 
contrast alaould be used. Tho following is a suitable formata ; 

, 2S0 grs. (Kmi-l 


A. tlydroquioone 


B. 


Sodium mctabisulpliite 
Potassium bromide 
Water to ■ 

Caustic 5o<1a 
W*^tcr to . 


zBo 
70 ** 

lo Ota. 
530 grs. 
20 Ora, 


^32 gmg.l 
l& gmaO 

(1.000 C.C.) 

(6o gms.l 
(i.ooa C.C.) 


For uflCp take equal parts of A and H. This may Ik made 
up as a one-aolutioil developer If preferred, and will keep 
reasonably wcU in bottles flUed to tlae neck and tightly corke^l 

to exclude air. # i.i ■ 

After development, prints are briefly rina^, preferably jn 
water made ncitl with potassium metahisulphitn and frcquetilij 
renewed, and then fixed in an acid Axing bath. If tbe repto- 
duction obtained Is InstiiBcicntly contiasty* it shemM 
be tfiiatcd in a fairly strong Farmeir's reducer tlU the whites 
are clear., and then intensified. 


Rerractlmi of Light. \\%m a my of light passes obliquely 
fiDin one transparent medium to another it suffers refraction, 
or is bent out of its course, as it passes the separating 

tbt two media. Eefraction takes place according to well- 
known Laws. TiK fLrat of these is that the iucident. the normal, 
and the refracted rays ave in tbe same plane, and the ^ond 
that the sine of the angle formed by tJie incident ray with the 
normal bears a constant ratio to the sine of the angle formed by 
the refracted ray with the normal. Thi* ratio is the TvfyactLve 
index of the ^;ul)st 4 ince. It is dlficrvnt in value for light of 
dUIcrent wavelengths, bttug greatest for violet and least for red. 
This fact is taken tnio cousideratlott in tbe a-dnnmalkuig of 
lenses. (For futtlscr information on refloction and refraction 
the reader ts referred to any elenientar^' work such aa Lighijfrr 
Siudenis^ by Edwin Edser (Macmilliiill or OpUc^^ by W+ 11. A. 
Finciiftm (Hattoti J (See also Light.) 


Regression of Inertia^ Increase in H D speed of on 
emubion with prolonged detclopaicnt. This uflfi^t is due to 
the presence of l^lublc bromide in eitlier the developer Dr the 
emulsion, 
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RehflJtKgntiBlng Hcp«ntlo^ Back 

R^hoJogcnlsIiig. The rc-con version of the silver ima|^ in a 
fiDishcd print or nej^iativo into silver chionde, bromide, or 
iodide. 

Any nf this bJeacIicre given under Salfikid^ TcJJftJi^ [ace 
Tos^iso) will peii(?rm thi& conveTston. li a bichroioate bleacher 
ifl nscd [sec C^rorjthijn under IurfifisiKiCATJOSl 

the image will develop tip darker than before if exposed to 
light ami drvqlopetl. aJ^o REOHVivkOPJMii^T and Har¬ 

monising HaRSEI NEGAtaVES.j 

Relent, ShuEter^ See SHUTTi^n Hrlea^ses. 

Relief I Photographs lii+ See Ba,s-Reuef and Photo- 

ScuiJTUwe. 


Rep^adng Buck. Fitting for back of cuenem cdloviing 
sc^tretal photogmpha to be taken on one plate. It nsnally 
of a spccUUIy-imdo dark-sljrfe that registma in sev^^aJ 



^uccfsisivis positiQiLs witli the piuturo-opening in thi? back of 
tlia camcm- 

If a dark-room is easily available^ a ha me-made repeating 
back can bo made with an ordinary- dark sJide* and four 
smaller portraits laker with It, by an opaqtic paper 

ma$k ojt the same size as the plate but with one quarter 
removed iis'showci in the right-hand sk-ctch^ 

The focusing ficrttn diould be also marked in quarters. FiU 
the dark iilide ivith the mask in front of the plate, focus the 
picture on the screen in the comer corresponding to the un¬ 
covered quarter of the plate. Insert the slide and make the 
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Power 

exposurfl. In the dark-mom turn Uic niii^k rcrund so tbst 
uiDtJicir qitmter ts left uncoveredp moke a accond exposure 
on tfiia, and repeat the process until all four quarters of ttic 
plate have eacii been exposed. Then develop as usualr The 
oiethod can of course be applied to twoj thriie, six, or eight 
exposures nn one plate, accuirding to the masks used. 

if metal slides am In use, os with a small folding plate- 
eaiDen, a puU-out from a ifamage^l or spstro slklc may m cut 
to tnke the place of the paper mask described, and offers the 
advEintage tlmt tiie posilioo of the ma^k may be changed with¬ 
out recourse to a dark-room. The sketch on the left sbows s 
means of inking two fticlurt^s on a qimrtcr-plate. The dnrk- 
siide is put into the camera, und tlicn the pull-out of the slide 
is removfKt and the cut pull-out put io its place. The uncut piUl- 
out must ol Course be replaced ^fore the slide is removed iroin 
the camera^ 

Residues. The recovery pf unused silver sails is not worth 
while for tlie amateur, but for the professional doing a large 
amLiurt!. of work, or lor the D- St P. works, it may be a 
paying proposition to recover waste silver. Tlje bxjng baths, 
in wliich rcsidtml silver is found, arc pLaced in. a tub \«th crude 
potassium sulphide (liver of sulphur]^ when the silver Is 
predpitated as silver sulphide AggS, The liquid is run off, and 
moiv used hxing bath poured in, anti more liver of sulphur is 
added. U'Lifrn a pound or two of prccipltaie has collected, it 
is scot to the refiners for purifying. Any clippings or trimmings 
of unfixed paper should be lixcij in an old hypo bilth tliat is 
subsequently to be treated for recoverv of silver, \Vhcn= 
P.O. is used, washings from untoned prints should similarly 
bo oddcff to the contents of the tub, Some 209. can be 
recovered In this way for each Inindmd pounds worth of 
Een-^itlve mate rial handird^ 

Resolving Power. Expression ol the hncncss of detail 
that can be recorded by a luus or enmlsioh. The ^ubiecl 
considered consists of parallel black lines separated by white 
spaci3 of width equal to the thickness ol tlve Einea, "A leiis 
(or emulaionj is said to Ijavea resolving power of 40 Jipes por 
aiilLimetrc if the smallest image it will form (or record) ivithout 
the lines becotning ^distinguishable from one another by blur- 
ring is on the scale thus indicated, tu practice, the resolving 
power ui cither lem or emulsion depends on the hbekness of the 
Unci and the whiteness of the spaces ; fn additton, Uiat of the 
emuL&LDn depends also on exposure and development. Figures 

554 


Rf^9torln£ Faded Photo^ra^lia RetoucJifng 

quoted normally refer to the black0$.t lin-Ers^ and the wlilteit 
spaces^ conveniently obtainable on a paper surface, iind with 
expoesure and development adjusted to produi:c the highest 
resalution that the emulsion will give. 

Restoring Faded Fiiotographa. See Fajdkd Prints. 

Reatorlng Old Bromide Paper* See ErOuede PaPitRi 

RestraJner^ See DnvELOPiiRNT. The usuiU Testniiners 
oro btomiflca+ M 11 Is the bmmidc ion that b Ihe active 
constituonlr, bromide of sodinm, ammonium^ potnssiuin. or any 
other convenJerLt mrtal may be used, (See EQUiVAruN'ce.J 
Citrates al» act to some extent aa nstminers. The chLel eflect 
of a rcatramer is to slow the emiilRiocL, a normally-eKpoeed film 
behavinR in a restrained developer as thong U jt were onder- 
expoaed, and an over-exposed film as Ulough it were DDriTiaUy 
expwcxl. The contrast obbiiued in a given time—the rate 
of de^'elopiRcnt^is sebstontiaily unaffected by adding a 
reatmmcr+ In checldng the appearance of shadow dctnil a 
restraincr also ch«]kB fog ; it is therefore added in targe 
quantities to developers for line work, where high contrast is 
sought by prolonged development, and fog Ls to be avoided. 

RetJvulniton. The breaking up ol gelatine on a photo- 
glyphic film or plate in such a way as to give rise to a network 
of fine lines, keticniation may occur iimpJy as a result of 
processing at too high a temperature^ so that the gdatine 
beconurs unduly i»ft. Usually, however, reticulation is the 
result of Sudden contraction or expansion of Uic gelatine as a 
consequence of a sharp change in temperature wMle tlie 
gelatine Is swollen witfi water. 

Reticulation of the gelatine bearing the image cannot be 
cm^i or concealed, for the image itself is b^ken up. But 
reticulation of the gelatine backing of mil film, which is more 
often met, can be concealed by printing or entarging with a 
very dfflused Hght, or by treating the damaged surface with 
a v^amigh Iiaving the same index of refraction a® gebttae. 
^^ditig an extra gelatine coating is perhaps the most perfect 
cure of oIL 

RetouchJng. The process of improving a aegati%T or print 
by handwork. The term is most generally applied to the 
improvement of portrait negatives by knifo and pencil^ the 
former removing excessive deppodt by scrapingi the latter 
adding density in the shadows where reqidred. Retouching is 
generally directed to smoothing out wrinkles, fr^kles, and 
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Reiouchinfi 


Other such defects in the sitter^ and to rctiuiving of lijghtcmng 
over-dark shadows caused by unsiii table Ughtiiig. 

The hret qtialLhcatioti for a retoucher for porLraits is a 
sound, if guDemth knowIedRc of the atiAtomy of face and hands i 
tliia inay come by deltberate study, or by cKpcjrience and 
observation. Cousidumblc artistic skill is also needed. 

As it is neco^ary to be able to see through tJiO negativt 
when working upon it, a retouching deak is rwiuined. 

The ainatcuf retoucher will do well to avoid the use of the 
knifun as considemble skill is fUrwJcd in its use, and mistakes 
cannot bo fccttfied. Pencil work is another matter; being 
applied not to the actuid surface of the negative, but to a jUm 
of retoucliing medium tlmt can be cleaned off if desired^ any 
unsucc^ful work cuo ntudUy be removed. 

Retouclung medium may be bought ready prepared, or the 
following may be made up :—- 


Sandarnc 

Shellac 

Mastic .... 
Ether .... 
When dissolved add Benzene 


le grs. (I'35 gmf.} 
72 p, (&^=BTns.) 

7? ,, (a 2 gms.) 

3 OSES, 1^50 c,c4 
I OJE. (25 c.c.) 


The medium is applied with the finger-tip^ or a scrap of 
cotton-wwfc; just a smear is all ih^i is needed- 

For a thin negative a hard pencil (jH or 4K) Is best^ but for 
a denser negative a softer pencil wUl be needed or it will not be 
possible to apply enough lead to produce any appreciable effect. 
The point should be long and crntrcmely sliarp, and a piece of 
fine emery paper should be kept at hand for reeharpening. 
K]g. t gives an idea of the type of point required. 



To fill in a wrinkle in a portrait^ go over it with a scries of 
dots or other fine strokes until it Is sufficiently darkened. A 
print should be made every now and then to see the effect of 
the work ddtie. If unsatisfactory, tlic medium, and witli it the 
pencil work, can be removed by rubbing over with a mg 
moistened with turpentine, ff more work is requLr^ than 
the medium will take, vamUh it over, and when dry apply 
mor^ rtictlium and continue the work, 
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Resouctiin^ 

The top sJnctches of Fig. ^ show the variuys methods of 
Applying the retouching pencil in order to obtain a tong that ia 
both even and a good match to tlie 5 .LLrT 0 unding tone. It i$ 
immaterial which style is adopted so long as it is applied 
¥tgitlaTfy thrmighotit the entire patch. 

The lower sketches show bo w to bU a blank tone. The point 
to rcmcniber is that a better chance ol making a succes^nl 
join all round the edges is obtained by leaving a narrow margin 
all round at the outset. Do not attempt to match the sur¬ 
rounding tone as It is much better to apply one 



light tone first, adopting any of the stylefi shewn, and thea to 
apply a second overstaying tone, and so on until the two tones 
ate finally matched. The last stage is to fill up tlic blaJik 
niargin to " wed " the two tones. In. tbia way it is easier to 
judge the matching of the two densities, and it also eUminfttes 
tlifi tendency to begin with a heavy stroke in attempt bg to 
begm at the Gdgd» which leads toi an uimecessajilv heavv 
" join.“ 

It sometimes happens that a negative has thin shadows— 
though fun of detail--and hard l^hts, the shadow's being too 
black by the ti me the lights are prin ted up. Rub some crimson 
lake on the palette, getting it pretty thick. Put the negative 
on tlie desk, gioa ont. ftloistcn ^e tip of the 

finger with the lips and rab on to Use colour, and dab on to the 
sh^ows to be held back ; i^peat until the whole is evcniv 
colounKh Small spaces to be coloured, such as hands in 
sliadow', shadows under brows, etc., treat in the same way. 

For lightening large or ^all areas,oeonzoedn solution maybe 
applied to the film side witli a brush. Two solutious, one more 
dilute than the other, may be used. For the weaker solution, 
dilute a fftock solution of the dye until a touch on the clear 
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i^fbate of the negative pnodMCed a ju^-visible tint TIm othEf 
solution may be about five timeit aa atroi^. The uclatinci takes 
up the dye-«3lutian, aJJowieg several faint vvaahee to be super- 
posed befant the negntive has to be pbcod on one side to tlfy^ 
If an attempt is made to put on aJJ the ooLour needed in one 
appheadon, the edges of the coloured area arc likely to be very 
vi^L]]£, A check of the cif^et can be Ezmde at any lime by 
printing; It is difficult to gauge vtsuitUy at first. Neo-coedn 
can be washed out quite readily if the work is not aticce&^rnL 

To diuilnish the density of sttinll areas Baskett’s reducer 
(^+v.) may be used, applying it with a s mall Bkin stump, Abm* 
sive petidla for the same purpose can be nmcle by mcJtieg 
aa much fine pumice aa pebble into hard parailifi wax, and 
the mijTture in moulds mada by rolling paper round a 
pencil. The resulting cylinder can be pointed aa desired, and 
after being rubbed down the negative can be imd from greari- 
n€S3 with a light petroleum spirit (ligroin or " benzine 

To retouch for brood effects an excellent plan is to cover 
the back of the glass with collodion slightly tinted with a 
colouring materiaL When dry the film is scraped away w'herc 
not wanted ; thnt is to say^ where one wishes the negative 
to print with full vigour. A Layer of matt voiuish $Jightly 
tinted may now be applied^ and a second semping awny to s^it 
the subject can performed. Shading with blackJcad 
pow^der applied with a stump, and partial masking with fine 
tEseue paper, may come m at this st^e, whije the paper may 
form n fie&b basis upon which blackic^ work may be done. 

Lu ^e ease of all CDnsiderable operations at the back of the 
negative, trial prints should frequently be made. (For re^ 
touching prints, see AiR BfttrsH, Cowjuaisc, Shotting, and 
Eklargino ; see also Baoaiiob Papes.) 

Retoufhlnjt I>eski Support on which & negative may be 
plaxed for retouching or amitar tmitment, for wMch purpose 
it is essential io arrange that i t should be viewed bv transmitted 
light. A rimple type of retouching desk may'cofiMt of a 
sloping pece ol wood in which a n^truigidar hole k cut. Into 
this hole fit carriers for diderunt sizes of negative. A miiror or 
white card k sirranged horirontally below the opening to refiect 
light enough to enable the negattvc to be seen m comfortp and 
It IB tisuaJ to provide an opaque screen round the top of the 
desk to prevent dazzle from Uie aource of Hght, whidi is 
normally let front of the operator, hi ore olabornte devices in 
wbidi the Mgative is plaj:ed on an opal plate dectric^Uy 
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R«v«rKa] 


iliumLoated froin below, are prelerablf! whert amounts ot 
work have to bo dono* 



Hever&aJ. Tlie piDductloa of a. fiogotivQ in raws whore & 
positive 13 more u$u<Uk or al a positive whe^ a negative would 
noimaJJy he obtaiited^ R-cversaL may be delibemte or 
aoddentoi. One caii$e of acddeatal reversal is estrcDie over- 
cxp^tire« as fc3r example, when a brilliant lamp is included in 
a night scene, or the Sun in a daylight expe^sure. 

Aecidtnial frequently ocenrs when a partialiy 

developed ne^tive is inspected hy unsafe light. Ihe negative 
image already dOMsIoped up is printed by this light upKm the 
undcrlyi^ nnexpoaed emulsion i on proofing with develop¬ 
ment, this develops to give & positiveH tf this is stronger than 
the or^nal negative, the latter Is ovenvhelracd, and the 
result is u rather foggy pcsitive. 

InSmiienal r^ver^ui Is used In making Substandard cin^films 
and in colour photography. Here a negative image Is 
developed up as usual, but instead of fixing out the unused 
silver salts in thiosnlphatc (hypo], the negative image is 
dissolved away in addlhed permanganate or bichromate. The 
uunsed silver salts are then either exposed to light and 
developed up, or are blackened by the apfdJcation ol u solution 
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ReveneJ 


ufcer DevcJajimicat 


of soditim hypo^ttlphitc or hydra<iu]pliife (Na,S| 0 *— rtot cOta- 
won '■ bypo Aa the amotwt of unused silver salt is grealj«t 
where the original ntfgative was least dense, this process pro¬ 
duces A positive OD mat&riaJ exposed in tho cajiiora^ This 
method is only satMac^ry when applied to the extra tiiin and 
compictely even emulsions spatially prepared for reversals 
With ordinary emulsioiiB, which contain far more silver 
than is needed for the formation of the two sticcssaivo images^ 
the negative produced by first dev'clopmcnt is printed upon the 
underlying unused silver by an exposure to light of a suitable 
length. Tlic tiegativ'e Image is then diswlved away, in the dark* 
room, in a iMitb consLating ol equal parts ol a solution con¬ 
taining 0.4 per cent of potassium permanganate and one 
ccnlaiiung a.85 per cent by weight [or 1,55 pet cent by 
volume) of sulphuric acid. Though the s^rparato solutions will 
keep, the mixed bath will not. After removal of th^ negative 
rinse and transfer to a 5 to 10 per cent, solution ol 
fratassium mctabisulpliite until the colour is remov^. then 
nruw and develop in any energetic tievolu])cr^ 

This ttictljod, though requinng a Certain amount of practice, 
especially with regard to ihe times of first and sccoud exposure, 
can be used Icr preFbaring enlargements from colour trans- 
poTcncicsp lantL-rn slides, or cine frames. The more usual method 
ol prepannB an intermediate negative Ls, how^ever, more 
easily applied. It iji even more convenient to use the revergaJ 
enlarging pa^vi^r fDiavcmal] made by Cevaert for this ^pecific 
purpotie. Espfjsure is a.s for bromide papKT, and after develop¬ 
ing, reveretng, .ind toning a posjttvi? image of brown colour 
obtained. 


Reversed NeB^tlve. A negative In w^hkh the subject is 
laterally inverted, like a reflection in a mirror. Reversed 
negatives are required for certain photomechanical processrs. 
They are generalty made by pEacing a mirror or a reversing 
prism (‘ice ProsM, Rkversing) over the iens at an angle of 
45^ aiis of the lalter. The camera is then painted at 

to the object, which is photographed by reUection. 
l^o\id^ that the back of the plate is dean, anti that in 
foduKing due allowance is made for the thickness of the glass, 
n reversed negative can be made by photoirraphiog with the 
glass side of the plate facing tlie lens. 


Rl^iii Mouni, Altensative term for Ikis Moumt {q,u.). 

RInslo* afier development. For prints, an add rinse 
consmUng of r* per cent, acetk acid or of 2} per cent. 
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EUalnit Front 


Rodtual 


in^tabi^ulphitc inay bo asod, but for films a chrome alum 
haitleuiug rinse (see Haudfmjno Stoi- BAiti) is prcfiET^blie. 

Rising Franu A caruem iS said to have a rising front 
when the panel the lens can be movetl up bo as to 

bring its axis above the centre of the plate. If movement in 
the op|]^jte diroctioh is also pro^-ided, the catnera is said to 
have a ' rising and faLUiig front," The rising front is chieliy 
required in architectural work or street scenes ivhcre the 
tops of buildings are required in the picture. If they are 
included by tipping the camera, vertical lines will converge, 
giving the buildings the appearance of falling over backw^artiB, 
Ttiis does not occur if the plane of tJie him is kept vertical and 
the tops of buildings are included by raising the lens, though 
nnirginal distortion is considtrrabb' increased whenever the 
rising front is used. {See DlstOKTios.) 

Where an extensLv^c rising movement is fitted, it may happen 
that the bottom of the focusing screen (top of subject) is not 
properly iUuminated ; for such casca a ^iwing front is often 
provhie^ to allow the axis of the lens to be tiltcif back to the 
centre of the film. As the axb is then no longer perpendicular 
to the sensitive surface, extensive rloppiug down is leqnired 
to provide ailequate sharpness. It should be notetl that the 
combined use of rising and swing fronts is exactly equivalent 
to tilling the camera and using a swing back to bring the sensi* 
tive surface ^-eftical again. (Soc Architectural Photo- 
GftAPHV : also Swing Back.) 

Rives S^apoi-p A particular make of paper specially pre¬ 
pared at Rives in i'miice^ lor photographic purposes, 

Rochelle SalL Sodium potns^um tartrate NaKC^llip^ 
4 H| 0 . iVI.W. = aSir Colourless dear effLorescent cryatails, 
very' soluble in w^atcr. Used in the preparation of gclatino- 
chloride printing-out papers^ and as developing agent in the 
kail ityiie process. 

RedloaL. Concentrated oce-solution developer made by 
.Agfa in Germany. The mcthCHl of pre^Taration is as follows : 
dissolve 34 gms. of paraminophcnol in 340 C-Ch of water. Add 
353 gffis. of a 30 per cent, soliition of potassium sulphite at 
55® C.^ followed by 50 gms. of a 34 per cent- .elution of potas¬ 
sium hydroxide, then 5-5^ gms. of potassium bromide diS“ 
Bolved fn a little water, and finally 41 mgm*. of anthroquinone- 
2, 3^triazoie-sodium sid phonate. (The last is an anri-fogganh) 
Then filter and allow to stand 14 days. 
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Roller-BJJnit SliulCer 


Ruby tight 


£<]iijvalcint confcatiatftl developen, also based on para- 
mmophenol, ^ offered by several Bntiftb maltow. a 
Bltnpier fo^iula for a atmilar prepoiatlon will be louad under 
raritmi n^htnoi tn the urticlo on J&e;v1£LOf^ ent+ 

Holler'Bllml Shutter. See SunTr ee , 

Roll Film Adapter. Alternative, and now perhaps raoK 
nsual, term for pjU holder F^iiain more 

Roll See Ku.irs. ^ 

a ptoe of appuiatue for using roH-fiJm in 

a designed a^ built for pUtes, It is amlJed to tho 

b^ of a ^era la the same maanet a» a dark ^^e or pjate* 

h^der and o^tronof tho fihn ia wound up after each expCHure 
as with an oMinary rolt&lm cafn«m {Sets FttRi) 

Ruby Light. See Dauk-Rooh, also Safb-Lioiii. 


' t -• 

1 ,i 


I 
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Sure Ed£« 


Safc-tiglit, la Test 


— S — 

Safe Ed^e. See Carbon Process, 

Safe-Llftht. Coloured scrtcin or gLass for the dark-ToocQ 
Ifljnp, but the term ts often also applied to the lamp a whgkv 
A 9aie4ight itcreen Jias to be chewn for the materiaJ to Vw used. 
For fntit ortbofihromatic and fidn-cdlour-sertsitive films a deep 
red colour is generally tjsed, but for bromide prchlorohrciinide 
paper a yellovv or orMyc-^ellow safe-light is mucJi to be 
prefertwl. For pafichromatic films a deep green offers the 
gPMtcst snicty lor its visual cff«t, but so little lighi jis per- 
Dua&ible that the amateur generally prefers complete darkne^, 

Safedightsenwossm made by cWting glass with a solution 
of gefetiue mlourtd by a siiibible dye. A oomplcEe series of 
Screens, caoh precisely cakulaled to give the best pwsibfe 
compromise between safety and brilliance of iliumidation 
when woTldng with the paTticular ucTU>itive matmal for which 
it is designedp is tiffered by sev'eral leakers. 

^ufe-Llghtf to Test- The fultability of a safe-llghi serson 
for tlie material to be used, and the power of the light-^urce 
that i^n safely be plated Ixhiiid it, can readily be tested by 
arperiment. This is done by exposing to the light of the lanip 
a sample of the sensitive materml to be ujscd, giving different 
piirts of the sample dlflemit exposure lest^atrip fashion. On 
development, the tune during which exposure to the lamp Is 
safer st the distance at w'hich the t^rst was madej. can be seen 
by observing the longest exposuru that doea not produce fog- 

Note that too safe a light fe tn be avoided ^ a bnght light 
■which will log the niatedal unless it is protected as much as 
possililc diilifig hojldJing ia Infinitely preferable to a very dim 
light to which the rnatenal may be funriy exposed, but which 
leaves the darkroom in such oliscurity that work is perpetually 
hampered by kek of light. For the development of negative 
material, a light iJiat doe$ ttOl caii*> fog in less than 4 % seconds 
at a distance of ifi inches may be regarded as siifficfenlly sale 
for careful working. Owing tc^ the lower sensitivity of p.kpL-r^ 
a higher standard of safety may be set without unduly limiting 
the general Uiumuiation: a oanveitient standani here is to 
allow 2 mlnutesK at the same distance, before fogging com¬ 
mences. If the light in found uiiiiecessajily safe, or not safe 
enough, ttie power of tlie light-source behind the filler may be 
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Salt 


Scmicih-PriK>t 


Suitably altered! tititij the desired tlgg iw j of safeity is attained, 
| 5 ee alio Dark-Room .) 

Sail. In geaeraJ, the class of substances formed fay the 
combmaiioa of an acid with a base. If, for c^tample, lirort rust 
(ma OJtiUcr^ a base} dissolved 10 sulphuric acid^ the acidity 
of the laLter Is largely ueutrali 3 :ed and tbe i^alt iron sulphate 
is formed. When dis^lved in water, $alts are partiaJly broken 
u p (hydrolysed) into acid and basc« both being present together 
Ul the solution. Jf base and acid urc both atrougr or both 
weak, the sQlutio-n is approximately neutral, but if one is strong 
and one weaJt, the elution ivill be correspondingly acid or 
alkaline. A salt such aji potassium carbonate or sodium 
phosphate (strong tiasc, weak acid) can thus serve iu an alkali 
in developers. 

Salt, distibct from " a iialt,'" normally means sodium 
chloride (NaCl)* tbo substance found in a salt-celJar on 
oVL-rv' ^ble. To avoid coufusion, sodium chloride i$ often 
referred to as comuion aaltr"' 

Sailed Papers, Seo Plals Saltei^ PAPJihSr 

Samrated Solutlop A solution whtch will take up no 
more of Uiie dissoK^ed suLkstunce. [See SoLUttosg and 

SotUhlUTV.) 

SculcB, See SoLUTiONSj. Making Up- 

ScBtrcred L^ftht. See kEPLiciioN In Liin'sks, Coatrp 
Lenses. AImi IkRAtHATiQ^-, 

Schoipcr, See Etnulsion under SENsrroMKTftV. 

Schllppc'K Sidt^ See Tirici.^NTiMON ute ; also 

Tg.ving. 

Sera tell-Proof* A film is said to be scratc hiproof when 
icfi ^Surface ha^ hardened as a safeguard against mechaujc^ 
damage by abmsion or otherwise. Ordinary hardening 
agents (lorf^linn or an alum) may be used, though the effect 
of an aJum is not so much to harden the gelatine as to render 
It iivtoluble, even in hot water. Formalin gives a hanfef 
Surfai^it but a mijctutc; contnainiug tannic acid 13 even more 
cnccUver The foUoiving bath has recenLly been recommended 

{if. J. 87 , p. 65, f^o) as giving a particularly hard and 

scratch-proof surface. 


Taanic acid 
Hot water ^ 


I part. 
3^ parts. 

4 parts* 


W^heo coal add 
Formal in 


Coloured Self-Toning Paper 

For use i part of the above ts added to 13 water, 

and the JUm is ipuaeised Jo this for 6vc miniitci towards the 
end of the tisnal period of wasJunjff- Washing is tlwn com- 
plct^ 5i^ usual and the film is duf^d. GreasCk due to fi^er- 
maiks or other causes, must be moat scrupulously avoided, 
and it is advisable not to toiisih the surface of the film with 
the fiogsTs until it is very' thoroughly dncd. fSee also 

HaROKNIMO FJXKK, tiARDEKlNO STOt^BATlIi and FORMALtW,) 
Screeup OoJoured. See Coloursknsitive Emui^ions and 

Filters ; also SArE'LEGaiT4 

Screen^ Lautem^ See PROJECTOR- 
Serteo Plfttefl. See Colour Photocrapiiv. 

Screen« Ruled. See Pl[OTO■l^U;cHA^■ICAL Processes. 
Sculpture, Photoi^fiiphlc. See PiiOTO-ScuLPrtrRE ; also 
BAS-RnLJliRr 

Sense. Dr. Scasc, an Atnerican investigator, has published 
line^BTain development fcimtul[ff employing paraphenyleoc 
diamine and glycin. These devetopera are usually known as 
'' Sease h " " Scase HI/'etc. (See FiSfi-GRMN Development .1 
See-Saw Dovelepmcnt. A method of developing a length 

of film by drawing it to and fra through the developer instead 
of immersing it bodily^ See Films. 

ScEcuLum. Se ■■ 79- Nou-fnetallic ekment closely relattMl 
to sulphur. Nortn-iiHy obtamcdi in the form of a black powder, 
Spedlic gravity 4,8, meltinK-pomt it 9*C„ boiling point 690“ C. 
Insoluble in water, but dissolves slowly in solutions of sulphides 
or sulphites to form seleno-sulphide and selL-noauiphate respec¬ 
tively. These solutions are used for toning {q-Vr] 

Self-^Toninji Papcr^ A variety of printing out paper, for 
contact prints by daylight, in which the neccssa^ chemicals 
^or tonicis were incorporated in the paper Itself, which lliereforo 
only required fixing- It was made both with gelatine and 
collodion base. {Sec Gelatiko-Chloride Pater and CoL^ 
lodioChloride Paper.) Though once a cry popular, it is 
now almckst alnsoletc. It was used thus !— 

Printing must be taken deeper than is required in the 
finished picture. With nearly evciy paper a plain (non-acid) 
hypo bath oJ ro to 15 per cent, will give good bmwTi, warm 
sepia or purple tones. A preliminary bath ol lO per cent, 
solution of common salt will give a colder tone to most mak^ 
of self-toniiag paper, while if the prints aro washed m plain 
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Si?ns£tometr>' 

water before fixing the resulla will be mach warmer fredderj 
in colour. These vfuintions in colour cati be ttimed to good 
ajcmcint by pain ting over some dehiils of the picture with 
plain water (to get red tones) and others with a weak solutiop 
of and wafer (to get cold tones]. Very striking effects 
can be secured by this means. Stiff luithcr variatiDiis in tone 
can be secufcU by employing an ordLnsiy gold-tomng bath 
in additiun. 

Most self-totiitig papers will give excellent warm black toftc^ 
if toned with potassitim chloroplatinite. There is no necessity 
to wash the prints; they should just be in n salt 

baih. and then rinsed and toned in the chloioplatinite 
bath which is advised for ordinary' P,O.P,, and really fine tones 
can be abtained. It issential to w^ish the prints well before 
hxlng. 

It is imiHiirtant to note that the fixing bath should always 
be free froni Eicid. To secure this a few drops of ammonia 
may be aihled to each pint. 

As the gold m some self-toning papers is soimbte, it naturally 
dissolves out of Use film to some exterit: LJ, therefore, sic^^cnd 
prints arc toned in a shmll (]uaiitity of hxing solution^ the gold 
is given its best'Chance to act as a toner* as the hypo bath 
will obviously be mom concentratefl in gold than if more of it 
liad lieeii us^. The colour of self-toning prints shcnld not be 
judged when wet ; they usually alter considerably during 
drynng^ becoming colder ill tone. 

Sensltomeiry^ The science of sensitometry i$ primarily' 
concemeil with studyitig the effect upon the Benkitive matcjial 
of the two factors exposure aod devdopmenL The results 
obtained from a qliGkntitativ*e examiiLatton of plates and films 
from this point of view lead on to methods of expreK^itig emuJ- 
BJoii spotd, contrasty and rate of development, and as these 
are the luudniucntal facts that every pbotogfapher needs to 
know about his sen^Uve mnlerialH no amateur should fail to 
study at least the elementiiry principles upon which aensi- 
tometry Testa, 

Pholography was developed empmraily ra flier th-m 
scicntiheally, so titftt for many ycar^ phofogzapliens really 
knew very little about tile material they were using. The 
fitid scienliftc work in sensitoioctry was" done in 1890 and 
following years by Hurter and Drifficldf whose initials aie 
known to all camera-users through die " Hr & D/* ^tem of 
platc-spced defenuinatian they origiinated# 
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Exposure. 

In ^nsjtomirtHc work the term " wpcwure'' means " total 
light iu]£;ioEi *' raLher than ** exposure time."* Two sections of 
a plate are ™d to have received the same exposure even if 
one had i see. exposure to a lo candlepcwer light, and the 
other had ro sees , exposure to a light of i caudle power, 
Sitibjcct lo certain minor ilinitntiona (flee RKCirncirm- Law), 
exposure may tlms be defuicd as the product ohtaiRect by 
multiplying the intensity of iliumination at the surface of the 
plale by the time during which ttw plate is exposed to this 
illuminatiDii. 

If a plate is exposed to a constant light in a Series of steps, 
giving exposures of j, 2, 4, 5, eic.^ seconds, it i-s found on 

clevelbpmrnt that the apparent diffenincje In blackness between 
successive steps becoruea less and less towards the end that 
was given the longer cxpn*5urea. IZacli successi^^c increase in 
exposure of j sec, therefore produces less effect than the last. 

That tills alioutd be found seems reosomiblc ernmnh if the 
attention is fixed on the ratio of huceessivn exposures instead 
of upon their difference. The 12 see. strip has bad dcjuble the 
expo*iurtj of that given i sec*, but the atrip receiving an 
exposure oT 21 secs, baa only had 5 per cent, more tlian the 
preceding strip to which 20 secs. %vem givcDn It L** actually 
found by experiraent that if in exposing a plate in steps each 
step hi iziven double the expoanre of the last^ then the 
difference in blackness betwctrtt Successive strips appears about 
the !^me Uiroughout. 

In expressing graphically the measurements made in con^ 
neefion with Mnsttometry it therefore the nUe to use a scale 
so chw^n that exposure-steps resulting in equal percentage 
increases in exposure mu the Same Icn^h at all pam of the 
scale. This cJindition (nlhlled by a logarithmic scale, whidi 
has tho prt^poirty that successive equal step^ along it correspond 
to equal prapordoiial incrcasie^ in exposure, A doubling- 
up " series of exposures such ois r, 2, 4, S, 16^ 32* etc., SE^onds. 
would be marked on a logarithmic scale by a succession of 
equal stCfnt. 

On a graph giving the results of Eensitcimetiic measurements 
it is usoiai to mark a i-sec. expewure as o, a 10-M. cxixjsure 
as a 100^!^. exposure as 2^ and sa on, in which CfU&e the 
figures o, 1, 2, etc., being the logarithms of the actual exposures, 
mo evenly spaced along the K^e. By adopting this method 
of markiue exposures the aced for specially-ruled paper is 
avoided, and ordinary squared paper can be used- 
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Density. 

Id considering the light-stopping power o( successively more 
opaque strips on tlie clcvolopc 4 test-pJatc iiiuch the same 
result is founds and the difference between two steps^ one of 
winch half as much light as its nuighbourH appears about 

the same to the eye no matter whether the strips are light or 
djirk. H one passes T/ioth of tJic light and the other t/aoth* 
their difference in blaclmess seems the same as that of a pair 
passing respectively i/iooth and i/sooth of the light f^Uing on 
them. This, indeed, is inevitable, for by illuminating tlic latter 
\mit with a light ten times as ^rong as that illuminating the 
former poJrp the amount of light actually reaching Oie eye 
would be precistly the same in the two cases. These results. 
again» are best expressed by a lagarithmic ficaJe, 

The term demity, though very loosely used in ordinary work; 
is carefully and accurately debned for the purpo^ of sensi^ 
tometry. The density of a deposit is formally dehned as the 
logarithm of the reciprocal of the fmetion of the Incident 
light that it transiTiita^ Clear glass has a density of o, a 
deposit passing i/ioth of the light has density i, a deport 
imssjng 1 / rootii of the Ught falling on it has a density and 
so on. each successive decrease o^ the transmitted light to 
t/ioili oJ its previous value increasing the figure for the density 
by one. 

A S$n^\£afnrtrjc Ttfrh 

^V'ith the terms that fhall use now carefully defined, let 
us foUaw the making of a simple scnsitomctric test. To a 
light of known ioten^ty at a fixed distance, a plate is exposed, 
without the interposition of any Icus or camera, id a series of 
steps, the times of eiEpasure fomung a ” doubling-up " series 
or I^earing some other convenient logaritlimic relationship to 
one another. The pEute is next cut into Strips in such a way 
that each atrip contains expoESures covering the whule range 
(see fig, f)* 

These strips are then immersed together in n developer of 
known oompcwitioji held at a known temperature, and are 
withdrawn tor fixation at diEerent stages of development—to 
take concrete figures, one may be withdrawn after ^ minutes, 
the next aJL«jr 5, the next after 7!, and the last left in Ull to 
minulcs have expired since development began. 

After wiishing and drying in tJie u&nal way the density of 
the deposit on each step of each of the four strips is measured. 
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S«iuLtDm«try 

Thl^ can be done in several but id alJ cases the oicthod 

used amDunts to puttiop^ s. source of illumink^tiou behind the 
plate and comparing the amount of Uiht passed through it 
with the amount of light received in an unintemipted beam 
from the same source. 

The Charaetm^fic CuTvt. 

The figures so obtained are most easily grasped it they arn 
exhibited in the form of a curve on squared paper^ which 
presents the experLmental results in the dearest po^ibk 
A set of curves, corr^ponding to the measurements made 
on the test plate of fig. 1, is slioivn in fig. tr, to which referenoe 
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will ugain be made in connection with the rdationship between 
contrast and dovE^opment time. 

One oJ these curves. oiUarged for (;reater legibUlty, is shown 
in the fidl-page diasram %, 3, From this a great number of 
important deductions may be made. 

For the smallest exposures (log E less than about 0 7) a 
consunt density of about o-i is given, and does not decrease 
with decreasing exposures. If the Support {glass or ceUuloicJJ 
ta colourless, this densitv, since it appears even on unexposed 
emulsion, represents a trace ol log. It is usually called the 
" log-level." 
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Senflltometry 

Up ta about log E e^pcmim does not produce any 

further developable deposit^ but from thi^ point on, eajoli 
increase in cjcpasure rcaults in an increase in density, A.t 
6r&t successive equal increases in Log E produce larger and 
larger increases in density, m is sbowa by the steady steepening 
of the curve, but after reaching an expostiro for ^vhich log 
E , the curve becomes a straight line. 

ThLi. straightness is maintained over a wide range of ex¬ 
posures (up to log E ™ 4^ 75}. The fact that the curve is atra iglit 
means that in any part of this nmge a doubling □( the cxposurQ 
(increase of 0^3 in Log E] results in the same increase in density^ 
which is the condition that has to be fuiftlkd if the densities 
in the negative are to be a true transcriptiou of the brightuefises 
of the subject photographed. This lungo is therefore mjirked 
in fig, 3 as ■■ legion of Correct libtposure*" 

For much higher values of log E (above 4'75) this pro- 
pottionality fails^ as is shown by the departure of the curve 
from straight-line form. The lack of straightness betokens 
incorrect tone renderingp and as this incorrectness arises M'heu 
exposure b too prolonged, this part of the curve b marked 
“ Region of Over-Exposure." 

The foot of the curvTtp which b lUso not straight p is marked 

Region of Under-Exposure." 'fhat only untrue nepresenta- 
tiOR can he given by exposures in this latter region is shown 
by the fact that two exp^ntes of lo and ao sea?, show 
densities of o^ [4 and 0^21^ with a difierence of only 0^07, whlJe 
exposures of 50 and 100 secs, shoiv dertsitiea of u-42 and 0^59^ 
u difference of 0^17. Although in both cases one expoaure is 
double the other, the emaJJfjr density difference is barely large 
enough to be perceptible while the other is ^*ery distinct indeed, 

A negativ'e who^ tones mdnded thb part of the curve 
would evidently show more contrast in the half-lones tham in 
the shadows^ and more contrast in the high lights than in the 
half-tones. Any practkal photographer will towfiniie this as 
a description of an under-expoaed negative whlchp especially 
If over-dc^ndopod, is chnraoterisai by bold blacked-up lights 
and lack of sulficient distinction betw^cen the shadow touefl- 

CoRfroff arid Gamma. 

Comparison of a n^ntive such as this with the curve of 
fig. 3, mokes it dear that the low-contrast shadow detail 
corresponds to the nearly borixontal foot of the curve, and 
the increasing contrast towards the high lights corresponds to 
the Steepening of the curve as the region of correct exposure 
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IS apptwchcd. Tlie stwpneas or slope ot the curve \& thus ^ 
[ne^ure of cosiitrast. 

Since the contnist of a negative depentia on the lime of 
development, it is to be expected that If four separate pam of 
the test-plate of fif. t an? developed, as was suggested^ for 
different times, the curves lesiiltiog from the four atripa will 
have didereot slopes. Rtfvrence to the set of cyrvhts in fig. a 
will show tliat the increase in slope as the developnicnt time 
is exteJldcd is very evident indeed. 

The steepness of the curve taken as a measure of the 
contriist to which the plate has been developed, and as the 
steepest part of the curve is the straight4ine corresponding 
to correct exposure, it is Uie slope in this region that is taken 
for measurement. 

To find a figure lor the slope it is only ncccs^aty^ to find the 
increase in density that conespoutle to an increase of t in 
log E. Al log E=i -47 Uie density is shown in hg. 3 as l O, 
while at log E=3-47 it is 190. The sloi>e of the curve is 
thus 0-90. Tills figure is always referred to hy the Greek 
letter 7 (gamma). 

The relation of thhi figure to practical work c^n most easily 
be seen by considering a photograph including two objects 
one of which rejects ten tini^ as much light as the oUier, if 
the negative is so developed that when it is held up to the 
light one of the imi^es transmits ten times as much light as 
the other, the negative may very fairly be described as having 
the same contrast as the subject. A curve taken from tills 
negative would have a g&mmjt of i, and we may consequently 
regard the gamma of a negative as showing how its contrast 
compares with that of the original subject At the presen t time 
it is usual to develop uegativia to a gamma of about 0-75 to 
o'3, which means that the contrast of the negative ia decidedly 
|<^ tlian that of the subject upon which it wus exposed. 

The guiTiTria of a correctly-cxpof&ed negative depends upon 
the devtioper used, the temperature of development, and the 
time during w'hich the developer is nEowed to act- From a 
set of curves such as that of it is possible, by detcrtulning 
the value of gamma from each curv^e^ to find the relationship 
betw'een gamma and development time, the otber factors 
being of cou held constant^ A curx e showing the increase of 
gamma with time is given as an ins&t to hg. 2, and it will 
be seen that though at first the rise in contrast is considerable^ 
at longer development bmfs gamma increases but slowly as 
development ia prolonged. 
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EventiiaJly a value: of gamma is reached—iri this case 
apparently about i-i—whicb cannot be incteased no matter 
how long a devfilopnient time is given, Tliia hgure for gamma 
Diarks the maximum contrast that the emulsioa win att^n, 
and since it corresponds to inirnitely Jong devdopment, it ia 
called '"gamma InGnity " 

A curt* relating gamma to development time is often useful 
in practice, bccaur^ the photograplier does cot usuidly wish 
to develop all his negatives, irrespective of subject, to 
the same gamma. Instead, he tries to develop them all to 
the same contftist, incteasing the development time when the 
subject was Oat, or deertasing it if the subject was contrast)'. 
By thus varying gamma to <Minpensate for varying contrast 
in the subject he is able to keep his negatives more nearly 
alike in character. 

To compcn$alq precisely for subject-contrasts ui 

such a. \v^y as to keep constant the ovcrail contrast (difference 
between ^atc^t and least usdul densities) in iliffertnt 
negatives is tbeorellcolLy possible^ but as the aciual contrast of 
tli-‘ subject is seldom knoMm with precision, the practlad 
phototgiapher enn only hope to make an approximate correction 
by shrewd guesswork. 

Il'Adi EJrposttrf? 

We have ulTcady fleen that the tone-values of the Subject 
arc correctly rendered on the negative so long as the expe^sure 
is such that all part« receive exposures corresponding to the 
straight part of the curve. If the ratio of brightricsscs in the 
Subject ia 30 to i> so occupying a range of approximately 
1-5 units on the log E scale, the negative will givo a true 
rendering if the exposures given to the film cover the range 
from A to B (shown at top of fig. 3). Since A coircsponda to 
the junction between corttrct and under-exposure, any less 
exposure than that given will result in underexposed shadows, 
and a consequcivt falling off in shadow-contrast. Tliough a 
slight falling-ofi[ of contrast in tliis region can in practice be 
tolerated, owing chiefiy to the burt tliat the printing paper 
supplies a certain amount of correction for it, wc will for the 
moment restrict ourselves to the reciulmnients of correct 
tone-reproduction on the negnative itself. On this basis the 
practical exposure corresponditiig to the placing of the bright¬ 
ness mnge of the subject on the curve as shown is thErefore 
the njtpn>>j;/iii corrfit It is this that exposure meters 
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of all types attempt to Wdicate and it is generally called the 
''correct’ ■ cxpoSttrcH 

That tbiM ia a descriptiofi con be seen if 

CQiisidf r what would Imp pen if wc gave an exposure tcfi tinw^ 
greater- The range of toac* in the subject would now fall 
between and B^x, and it is at once evidetit tliat this range 
is still coniplelely indnded in the straight part of the curve. 
Comparing the two negati^'es* one haviug had tea tltnea the 
exposum of the other. It would at once be evident that the 
morv fully exposed one is the denser. But since both giv* a 
true representation of the tones of the subject, they would 
jidold idcnticnJ prints. It is therefore correct to- describe both 
the-ic negatives as correctly exposed.’' 

Any conaidenible further increase In exposure would allow 
the p iint \i to pass B| and reach the region of overHjxpofitucK 
in which the slope of the ctirve falls away. As is evident Iroro 
the reduced slope, this would result in flattn^iiJig the conti^t 
in the lighter portions of the subject, which is the only critcriot! 
by which over-exposure can be recognised. How' far down 
the tonal scale the gattening would reach will evidently depend 
mi the extent to which tlic expose re-mege AB la made to 
Overlap Into the region of over-exposure, 

Laistuds. 

The range A to Aj, Of B lo Bj, represents the mtlD of maxi- 
intiJn corfinct to fninimiim correct expoatire^ and on the curve 
shown is about i8 to r (range of log E, ^ film will 

accept without dislorijon of tone values an exposure rS times 
the minimum it is often said to have considerable ^titude. 
Caution nmsit, however, be exercised in stating latitude in 
this form, for n* the requirements for correct exposure are that 
the shadow^ luust not be under-exposed^ nor the lights over- 
ex|Kiscd, the pennissiblc range of correct exposures will 
depend on the brightness rungo of the subject. A glance at 
fig, j iOlows that if the range of tlie subject itself extended 
from A to trauge about 5^0 to 1) there could be only one 
value for correct exposurep for by the slightest increase of 
decrease either the lights or the shadows would encrijftch into 
a region of incorrect exposure. For such a subj^t the film 
whose curve is shown would have no Latitude at mH kt the sense 
of permitting various expoaorea without detrimient to tonal 
quality. 

In view of the fact that the latitude In practical exposure 
depends on the range of tones in the subject os well as on the 
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ioioe of tanes the film will render tnily. the Inttcr is best 
ufled where iUi eatprcssioD ol latitude iii numerical i? 

desiied. Such an expression amounts to giving the tnaximnm 
range of brishtoess (i.e., from A to tliat tli* film can 
faithfutiy when given the ideally-corrcct exposure, nod for the 
film ot fig* 3 this amoonta to a range of 560: t. 

Iworrect Bxposvn. 

From the practical point of riew complications not con¬ 
sidered in the Above discussioti must be taken int^c«iiin^ 
It is obvious, for example, that the eye cannot detect folsi^ 
i>f tone in a phofcoeniph nearly ao readily ^ it can detert 
departure fioco straightness in a curve. Moderate cncmicb- 
ment into tlie undcr^posure region is in coi^^uence 1^- 
less. so that the range of exposures giving satisfactory results 
in practice is greater tJan the curve would Bnt 

except by more or less arbitrary agreement, or m 
with one particnlar printing paper, do vcjy defimte hm 
beyond wbick it is. uns^iie to go can bo laici down. 

TAr Effect of ihi Prinfms Practsi, 

Although the cooaidcratiocs just discussed apply ndth lull 
foree so lone as atlention is restneted to tlie negabvv. no 
practical photographer will overlook tbe that it u ^ ^ 
prints his^work is judged. To get a fuU-sc^e 
Lcing the lull range of ton® fiom wWte ^ b^k,:?I 
scale of tJie pfintmg paper has to be used, and it to 
cadent that there is but little likclihuod that the ch!Ur.mteTistiC 
curve of a priiitijig-papcr wifibe a straight line over ite en^ 
ranire The truth or otherwise of the 1 ™°^ reproduction 
iiivw by the negative to therefore only part of the story ; ai^ 
defects Tn this dirEctiOD that may ar^ through allowing 
of t^u tmial range of the subject to M ^thm 
under- or over-exposure are liable to be tnodified, for toe better 
or otherwise, by^ non-linearity of the characteristic curve 

under carefuUy-contooUed condition h^ 
Tccentiv toown that as the contrast in the extreme high I'gbto 
of the avcrace printing paper is low. any falling ofi of 

B in must tlscrefore be avoided at all costs. t^omiR 

ftely the iti^do of toe modem film is such that over-exposure 
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hardly ever arise? in. pnicrtit:^, except when dealing with sub- 
idcts nf extntrtic tQ^i range, l-liitteaiag of tones on the 
negative due to over-exposure is, however* a probable tontti- 
butory caiise of the fregtiendy-experienoeil dlfliculty in 
obtaintnK a good rendering of clouds in a normal landscape. 

To a limited extent, errors of tone-rendering cansed by 
slight under-exposure ot the ncEative fnse of the curve to the 
left of A in fig. 3J are actuahy corrected by the charactcriEtics 
oi the printing-piocctsscs nsmilly used. From the practical 
point of view^ therefore, tlse region of cnrrect exposure * 
extoDds rather farther to the left than is shown on the corvCj 
tliough the exact amount to which the shadow-tunes may be 
allowed to extend into the '' region of under-exposure " 
depends on a number of factors, includingof course, the 
characteristics of the printing paper. From this jKilnt of 
view* we may modify the dehnition of uunlmum correct 
exposure ** given above, and regal'd it as the shortest exposure 
timt wLU give a negative in which the falling-oS of contrast in 
the shadows is not too great to be corrected bv the? tmjHsrfcc- 
iiong of the printing p«ipcr to be osed^ On thi^ basis, minimum 
Correct expoattre deptinis on the printing paper to be used. 

/UrtiiiscOii 

It is too commonly assumed that the apeeil of a plate or 
film is as definite and easUy ruvasumblc a quantity as, say 
the speed of a moving vehicle. I^otliing could be further 
from ttie truth. We hax'e ju.yt seen that the niinimum 
peenure recjuirerl in any particular caise dejietKhi on the printing 
paptr to be used—so, therefore, does the speed of the negative 
emulsion. It also depends on tiie developer chosen, on the 
extent to which development ie to be earned {gamma value 
to ber reacher.l). and the tempeniturc of developmetit. 

Th«4j are factors that have to be considered when detcr- 
miiung the niinimum exposure needed io actually photo¬ 
graphing some particular subject. In practice, however, 
cmnliiioD speeds cannot be determined in any hut the roughci^^t 
w-ay by merely taking phohjgraphs with a camera ’ the 
conditions are not capable of being ruprfxlucctl, or even state<I, 
with anything bke sulheieat precision. Sjxied-measurcinents, 
therefore, have tOi be baseti on accurate laboratory work , 
that is, they are based On the characteristic curve of the 
emulsion^ Tlic question at once arises : wlint part or preperty 
of the curve is to be taken os a mcnisiirc of cmuliiion-speed ? 
I>ffferent Mforkers have answered thia cpicry, which is more 
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peqikxing even tlian it appcsir^ ftt Hfst sight, in various 
di^ci^t wnys ■ each choice oi a criterion ot " sjKJod ” gives 
rise to a di^erent spixtl-s\*stcni, Anri il i* |iarticiilarly to tie 
noted that two plates that”have the flame spe^ when incafluwl 
according to one methori may have quite diffetent sjieL-di when 
measured by another, 

H S' D Spfftls 

The first Kicntific method of meaaonni^ emulsion speed 
was that o( Horter Ss DHIUeld. They iBrtorHi any efiect of 
tlic printing papier* and laid down that the minimuin correct 
exposure was the least th=tt Vk\iuld give accurate tone-repro¬ 
duction in the negative, lliey based their film-speefL iunda- 
luentaUy at least, on the point A oi fig. 3. But partly owing 
to the difficulty in determining the exact point at which the 
toe ■' or ifie curve began, and partly to find a si^tjced-value 
that did not gr«^^lly dejxind on gamma, tlicy continued the 
straight line par t ol the curve backwtkrda as shown dotted in 
fig, 5, and took as a measure pf tlie H l> flpcctl the exposure 
indicated at the point where this cxtimsiciii cut the line in- 
dic:ating log-leveh Tiiis exposure they cailed the " inertia " ; 
tlie speed-nuTrtl)cr was found by dividing the value ol the 
inertia into 34- Thus tlie H & D speed numbers are invcfsely 
proportional to the expo^ufe required ’ a plate ol speed 250 
H & D requires ten times the exposure needled by a plate of 

1,500 H & [>+ „ 

It is now known^ firstly, that Hurtcr and Dridield s con¬ 
viction that there must be on absolute speed number, inde¬ 
pendent of the degree of duvclopincnt, waa quite unjustifiable, 
and secondly that, bccuiuseof the modifying effect of tint print¬ 
ing paper, the H ^ D speed number of an uitiulfitoai is by no 
a reliable guide to the exposure needed in practico, 

Schein^ and D/>V Spf^ds 

The Schemer s>‘stem of speed-measurement was introduc^. 
a few years after the H k D system, as a method of com|iaring 
the spcctU of plates uswl for astronomical phatosrAphy. In 
dcti*cting a star by photography tJie concepUcju nf true tonal 
rendering' ■does not enter . Professor Seheiuer |tSo.|) therefore 
rated the speenl of a plate by the least exposure that would 
give a visible darkening on des-elopmcnt, which was the point 
that mattered for his puriHJiw. , x. 1 ... j 

In pn.easuTi'rtg the speed, of a pUtle by the Scheincr mcthoci, 
a Krica ol c*po5urtS is given to a known intensity, 
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and the plate ift then <lc%xfe»pfrd under standard cpnditirjns. 
From exaltebrntioii of the developed plato is found the ex- 
pg^re that produces an ima^e detectable in comptarison 
with the part of the plate that was protected froin IiKht. The 
speed fio deterrminc^i is arbitrarily expressed in “ degreesp"' the 
fiystetn being so niranged that eanb addition of 3 to the Scheiner 
number coTTcspondfl to a doubling ffp<?cd. 

The DIN aystera (1931) U a variant of tJie sactic idE*i 
For this a plate is for i/uoth sec. behind a neutral 

gmy scale of densities so arranged that each succe^^vo density 
is greiiter than tlie last by o-l. This scale receive a standard 
iUumincition rti lux. After very prolonged development 
the speed of the emulHiott is stated as the density of the step 
behind which there has been obtained on the plate a density 
of o'j above fog level. As In the Scheiner system^ tlie figures 
used to reprint speed are on a logarithmii: scale a plate 
tif iSl/io DIN ten Hiring double the exposum of ant of «pced 
XI/TO DIN. 

Thr£s Mtihods Coirp^rr^ 

The three poiji.ta used in determining H dc D, iicheiocr, and 
DIN speedn am marked on hg^ 3. If all cbdractcriatie enrvea 
had exactly the same ehape„ and if aU emuijions rospondfsd 
in the same way to the prolonged development of tlie DIN 
s}-stem. it would not matter by which raetlLod the speed of an 
emulsion were dsterminEd, bkanse there would be a fixed 
relatiDnship between them ail. A speed found by one nietbixl 
could bo converted, by a simple calculation, into a corres- 
poodiitg speed on either of the other sj-stems. 

In ^ct this desirable simplidtj" is not attained. DiileFeDt 
emnJsiona liavo turves of dlllerent shapes, and they vrary id 
particular io the length of the toe^ or tindiir-cxposnre region. 
It Ls quite ci^idertt that if the toe of the solid line curve id 
tgr 3 trere changed to that shown dotted, DLN and Schdner 
speeds would lise v-ery conBidurably while tlic H D speed 
would remoizi unaltered. There can thus be no fixed, re- 
latiDnahip bctxv(Km the H d: D spe^ ol an emulsion and the 
DIN or ^heiner speed. 

Further, a little consldiitratkin will shoiv that, as normal 
development is used in liDdlng the Scheiner spcwl and pro 
longed development in finding the DIN speed, the relation¬ 
ship between the speeds measurud by these two methodic wiU 
depend on the emulslon'a r^ponse to abnormally long develop¬ 
ment—that is, upon Die value of gaimna inlinity St can attain. 
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There is thus no definite relationship between the speeds 
measured by any two of these ayrtema, 

I^evertheieas La praciiciii work it is quite usual^ and quite 
satisfaeloryp to make nougb-and-ready cmiventioa of apeed 
nutiibers betwixin tlie three systems. This is only pcsklDie 
because the speed h^res used in practice^ though caJled 
H & Dp DIN, of Scheincr, are la cases not measured by 
a s^nsitotiietric test carried out in the manner correct lor 
the systeni whose name they bear. IiUitead, they are more or 
less arbitrary^ h^ures based on tlie exposure shown by expert 
meat to be required to give a good negntive, it being father 
v^uirly as^arni^ that the exposed film will be given normal 
development and subsequentEy printed on a 
" avemge '* chanictjcristlcs, 

Afimmiitn Ust/af Gruditni 

The most receutJy-propased method ol speed^ctormimit ion 
attempts to tidy up the mthef unsatislajctory pofittiaii outlined 
in the last paragraph. The liuc of approach was to make a 
series of negatives, all receiving di^enmt expexmres, tipoh 
each of a number of hhua witfi emulsions at t>'pra as different 
as could be found ' to make the best possible print from each 
riegativo, and find in each case the roimmum negative exposure 
necessary to yield a good print. To ensure constancy of 
condidoDs. the negatives were not made by exposure in the 
camerap but by contact printing from a transparency, using a 
light held rigidly constant. 

Next the chajaetcristid. curves at all the negative emuisiems 
were measured, and these curves were anah^sed to find some 
charactenstic property, or reiaticLiiahipp tiiat varied, over tbu 
whole range of dlifcrent emolsion-tj-pcSn in the same u-ay as 
the speed found by these laborious experiments. !t wdJ be 
obscri'ed that this approacii to the problem tor the first tim^ 
provider a method that nmkea allowance tor any correcting 
eScct on shadow gradation brought about by the printiDg 
paper. 

As all practical photographers know, the l^eginnlngs of 
iinder-axpoaure are made manifest by a faJiing-ofl in contrast 
in the shadow regions of the picture. In terms of the curve, 
this meaua tlmt tlie shadows fall on a part of tJic curve whose 
.slope is too low to give adequate cantrast. Since the aiiuitl 
minimum slope ol the part of the chametenstic curve used is 
unimportant for print making—tor papem of all grades of 
contract avaUable^lt ja not feasible to specify the speed by 
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a fntfasurcmifiit af the exposure necdetl to give anv spt^tified 
miniinyrti sJope. But it might v^ry reasonably W measured 
in terms of the exposure required to give a slope which is n 
specified prapirtion of the sIi>[»q cl&nvhere cni the curve. It 
iiiis twen proposed [U>yi\ A. jonea, J. Fmnkiin fmt. 227 
(I9i9|. PP. 397-354 and 4 *> 7 -d 44 ) to take as a criterion of 
emulsion speed the exposure correspanding to that p>int on 
the curve at which the slope three-tejitfa of the average 
Bicipe over a log-expRi^ure nmge, beginning at tl^o point in 
question, of r- 5 . Jones has Khown that this methfKl of 
inea-HiiiTemcnt gives resnlts agreeing exceedingly do^ly with 
those obtained by the examination of prints made in the 
nianue^r described above, and in fact it is the only one yet 
proposed that hns any close connection wiUi the requirements 
of prac tical cxpcRure-dcterm inatiem. 

The results of jsuch measurements can l>c given in the 
guise of H & U, DIN, or Schelner figures^ and an? of course 
a more scienltiic and more accurate equivalent of the ” practi¬ 
cal ** apectl numbers mentioned above under Thw ^f£th€d^ 
Compared. 


AS.A. and D.S.I, Speeds 

The niotluxl of determination bajsed on the minimum 

useful gradient has now been odicially adopted in principle by 
both the Arai±rjcim Standards Association and the British 
standards iiu^titution, A.S.A. speedB are already common in 
Aiucnca, and B.S.L speeds may be expected to become in- 
CTeasmgly frequently met with in Britain in the future. 
Detai:^ of a standard method of speed-measurument havu been 
agruetl upon by both bodies, so producing a set of spe^-fisturcs 
ximlotm throughout the Engikh-speaking ^vorld. To indicate 
that the speed^figutes in qiustion really do show wlj.it alL 
e^lier ipeed-hgures have only purportwl to show'-^lhat is, 
the expwnre that the sensitive inatcrial reqytrL>;s—the term 
Tnd^' ^ttppped and replaced by “Exposure 

When the apMd of an emuUion ha* been measured bv the 
agreed Brit; 5 h.Amencan ptocedure. it can be expressed in anv 
lor pmctital um. Each of the Standaid 
Specifications provides for both an Arithmetical Exiiosurc 
^ T:!tposure Index. The former 

^r^nds to the H ^ D or Wr^ton system. 00 which a 
film nMnurmg hnli the exposure needed by another b allotted 
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a spc^-Hgure twice aa lilgh, wluk the latter tomsponds to the 
Scheincr or DIN on which a film Fcr^uirinjjf hcilf the 

f^xpofiure nwled by anathef hits a specd-fi^nc three units 
hij^or. In America, accEistoined to weston tiiiil speeds, 
the AiiUmjctkaJ ]iicie-t k likely to be most used, and the iigum 
nine BO chosen as to fall half-way between the W«ton and C,E. 
spwJs tp allow thoTn to be a«d witboct noticeable error with 
meters of cither of these makes. In Britain, where Schemer 
speeds have been accepted for many years, the Loj^arithinic 
Index will probably prove most popular; the actual fiy;urc is 
about one unit the '* pmcticaJ Seheincr speed tor the 

^me hliQr so that cxl^sting meters sscaied in Scheiner degrees 
can be used with the new index. 

Being based on the same Spccd-tcst, Aiithmctical and 
LogorLthinic Indices ore strictly IntercJiaagoable; their exajct 
relationship to out? ajiother, and their approximate relation- 
sliip to the ” practical Schelner speeds, are shown in the 


lowing table. For conversions into other 
^oni^FTsinm /Ai* (t/der below. 

A S A, for B.S.I.) B S.L for A.S A 1 

systems. 

Arithmetical 

Logarithmic 

Scheiner 

Exposure Iiitlcx 

Exposure Index 

(practical) 

3 

tO 

^7 

b 

ti> 

2a 

11 

’23 

13 


25 

36 

32 

2<J 

27 

40 

37 

38 

50 

3 S 

20 

64 

29 

30 

So 

30 

31 

100 

31 

32 

Its 

3 ^ 

33 

x6o 

33 

3 + 

^oo 

34 

35 


Coiitrffiopits btlweitt ihe Olikr Sysisms 

Though, as we have scen^ tliein: is no posaihility of accumto 
conversion betw'^eea true Scheiner^ DIN, and H & D speeds, 
*' practicfiJ ** speed numbers expressed in these various ^systems, 
such for example as the speed-numbers on the scales of ex^ 
pKKiire meters, can be converted into one another. The 
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oonvcr^OT U laJ'gelv conventional, and is at very approKi- 
mate, but for uso nith cxpOiSurt-itteters the lollo^^ins con¬ 
version t 4 b 1 o ytUi m moAt coses be found about rights 


Schelner 

DIN 

H a D 

Weston 

G.E. 

B* & W, 

^5 

5/10 

ISO 

2 


i 

iS 

8/10 

^£50 

4 

s 

i 

21 

tTflO 

500 

8 

10 

* 

54 

14/10 

1000 

la 

■20 

t'e 

37 

ty/io 

aooo 

3a 

40 


30 

ao/io 

4QO0 

64 

8a 

A 

33 

23 /*o 

SCKKl 

12g 

l€o 



The purely conventionaJ baai!i of these conversion.^ is 
cmplmsttod by the fact that an H ^ D figute quoted by a 
Contbental manuiacturer is usually about three tiraes that 
which would be allotted to the same eEnuIiion In tliu^ countin'- 
Al&o the ^helner numbers used in America are five to six 
units lower than those used in England, or in Europe genemJly. 

For Fwr/A^ Siudy 

There are at present no good introductory books on senai' 
tometry* but a ueor ei^po^ition ol the fundamental prindples 
will be found in Ferftci by Waltciield and Glover 

(Fountain Press)* Tho^' who read French should obtain 
Maniifi de by Lobcl and Dubois (Paris ^ Paul 

Monte]]. Tlie iatest advances, in theory and equipment, are 
fuUy discussed in The 1 heory of iht Photographic pyoc^s. by 

l^ariditou of io Comprrtfata for Conlrojl <?/ Std^cei, 

For constant d i^erence l»twwn highest and lowest d ensities. 
in a series of negativea in which maxitnum and minimum 
expoaufiM dLaenmt ratios to one anotheTp each negative 
must be individcaljy developed to a gamma Inversely pro- 
portionai to the logantlitn of the ratio of maximum to minimum 
exposure. A set of negatives with development carried out 
according to this rule would all vidd full-scale printed running 
Iroin brilliant (but not blank} high lights to full (but not 
blockcd-up) shadowy, on the «ame grade of paper, no rnatter 
how great or smsdl the original coutwt of Uie subject might 
been. 

Sepia Paper. An iron-silver procoss akin to kallitype 
(q v^, of which it may be regarded as a simple form. 3t is 
cuajuly used ior making paper negatives inotit engineers' 
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dra^n^, blue prints being made in tum front these. Tbo 
proces 3 tn^y, bowever, aiso be used for maldng ordinary prints, 
and \a particularly valuable for the local sensitising of menus^ 
Cbristmo^ cards, and the like that am to have a design or 
photo^rapti reproduced upon them. 

The lollowing mixture may be used to sensitise writing paper* 
Briatol board, and other such ^rfaccs. 


Prepare i“ 

A. Ferric ammonium 
feiwoj 
Water to 
Silver tutrate » 
Water to 


B. 


citrate 

mgmis. 

, lOO CXp 

J 4 gm 3 
60 to So rx. 


(«8 BT.) 
f 3 -OS.] 

(Ii2 gr.J 
(9I to 13 dr.) 

To B*, add ammonia drop by drop till the precipitate first 
formed disappears. At thts stage the solution Umitld not smell 
of ammonia 1 ii it doe^i* add a dilute solution of citric or sul¬ 
phuric add drop by drop till the ameP just vanUbes, Mis A and 
B in weak artinci^ light, and keep in the dark. 

Apply, either as it stands or with the addition of a Uttle 
freshly made arrowroot or starch paste, with a brush [which 
must have no metal parts) to ttie surface to be sensitisod. This 
must be doue in weak artilkial light ■ leave to dry m tlie dark. 
The prepared paper will keep for several dap. 

Print by bright daylight until the image is a llLtle stronger 
than will Umilly be required* then fix in 4 per cent, hypo con* 
taJjiing also 1 to 3 ; per cent, of anhydrous sodium suiplute (3 
to 4 per centr of crystals). After 5 minutes fixing^ wash thor¬ 
oughly and dry. The sep^ tone may be modLEed^ if di:^red, by 
toning with gold. (See To^rI^■G; and mfer also to Kallity fE.) 

Sepia Toning. See 


SbeHnCr See Lac^ and VARtfisit. 

Short Stop. American tcim for " stop-bath (f.o.). 

Sbutier* An automatic device that allows light from the 
ltu$ to act on the sensitive emulsion for a predotermined 
period to make the exposure. At the present time there are 
only two types of sbulter in ge neral use; the between dens 
Of diaphragm shutter such the Compur, and the focal-plane 
shutter. 

Th^ di<yphragm coosistfi of a body^ usually circular in 

outline, through the ceotre of which there is a circular opening 
equal in diameter to the lens. The two component parts of 
the len^ cansiBting of glasses or combinations of gLisses 
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mcfUntKl In <xlU. iiJis screwed Mver front and back of the 

□jx^nin^, tliafc the shutter^body takes the place Df the usual 
tubular lens-mOunt. Besides the Iris diaphra^piip the space 
between the two halves of the lens contains the sh|ittec^bl:^es, 
thin leaves of metal overlappin^j so as to dose the central 
opening- These are so ph-ot^ a& to turn hack into the outer 
casin;^ when the shutter is operated, so that the shutter opens 
from and closes to tlic centre of the lens. 

In the simplest types Only two blades am used, and the 
■^prins that drives the shutter is compreascil as the releasedever 
is depressed. Since no aepamte "setting " or ''cocking" 
actbti is needed r these s^huttets ato often described as 
"eversel. ' I’hey geTientlly have a limited range of speeds. 



i'flflelplfl Oi Apf^^flon «r mtkultEn 

A ^ ikd riiirf Umn (m atiJ^ jktffH 

Ikt “c^dshI” pe^tian. *4^ ^ l4r« imiif 

Cl# fmtiim. 

tbcit otten depending on naihing more than vamtions in the 
teuton of the driving-spriiigfc and they Iwgin to close the 
instant they are fully open. 

More elaborate shutters have two dtstihet movements for 
opening and dosing, eacb of which act-H place Id the 

shortest possible time, For the highest speed there is no 
intei-val between the completion of opening and the beginning 
of dosings but for all lower speeds a clockwork btnke is brought 
into action to delay the commencement of doalng. There is 
thus a debnite period, increasing aa the speed is made slower, 
during which the shutter is held fully open, A shutter such 
as this may be speeded from r sec. to t/^ooth of a sec,, with an 
efficiency vary ing from practically too'per cent, at the slowest 
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»p«d to o little under 50 p^f cent, fit the fastest. Higher 
elEdcncy of couTBe, obtained if the ^shutter opening is larger 
than the leicta opening, ai it in ivhcn the lens is stopped down, 
Powin- for operating this complex niechaiil^i ja denved from 
a spring, whicji ha5 (o be tensioned before eaeh exposure by 
suean^ of a setting lever. The pressure re<|iitred to relent 
tlid fihuiier i* usually very light. 

Fifcui plane shufters ate ao natned because Uiey work near 
the focal plane. An opai^ue blind. In which thera an opening 
or slit, is wound by Bpritigs from one roller to another across 
the Sensitive surface. Exp^osure is deteraineil by the width 
of the stit and the rapidity of its piissage. .^tl>de^D shutters 
are in most cases siif-capping, by which is nicatit timt the slit 
is covered as the shutter is wound up ready for the exposure : 
it is therefore not necessary' to ** tap ' or cover the lens to 
prevent fogging the ftini. Variable silt^width is obtained by 
using two bilndB, tlie relative position of which is controlled 
by the s^ieenl-adjusting mechanism. 

The focal-plane shutter ha^ the valuable feature tliat by 
uSling a narrow slit the exposure may be made vory^ short 
0/5,000th of a sec. has been achieved in a practicuJ camera} 
while 30 long os the slit is very cIdbo to the fihn the efficiency 
remains extrenejy bi|;h. Jf the sht is far from the him the 
efficiency at high speeuLs is, on the contrary, very low ' m 
^me camems the film-to-shutter distance is far too large to 
justify claims for any but the miMit modest efficiency. 

The focal-plane shutter haa the special advantage that as 
it is in no way conccmetl “with the Jen*, any camera fitted with 
it can quite readily be equipped to take intcrchaugeable 
leuses of different focal lengths. I'urtber^ it lends itseLl to 
the t3''pe of design in which the shutter is wound, and the film 
advaneed, by a ^gle action, and has until recently been the 
only type of shutter which provided the convenience of a 
comfCKrtably accessible release on tlie bexly of the camera. 

To set against these merits, the fact that it exposes the film 
piecemeal Involves distortion when a moving object Is photo¬ 
graphed ; the familiar oval wheels of a facing car are a typical 
eXi\mple. If the Image is mo’^ing from right to left over the 
film* then a bland travelling also from right to left will elongate 
the image in the direction of Its motion, one travelling from 
left to right will shorten it. rt blind travelling do-wn will incline 
the tillage forwards, and one travdliiig up vill incline it back* 
wiirds. ffbe Image is upside down.} The higher the velocity 
oi the blind the less the distoitSoa ■ where width and spring* 
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tcn^icti an: indepencjently thn hSgliest tendon 

fiboold always be used lor iRQving objects. 

Qkler focal plane cameras often bad this separate adjustment 
oi slit and tension, the speed corresponding to any coiiibinatlon 
ot thr two being read off trom an engraved table attached to 
the camem. In most of these tables the effect of sprtng- 
tciision vra5 grossly over-rated ; it is rare for a change from the 
lowest to the highest tension even to double the speed obtained. 
A jongh approssamatiqni to true shtitter speeds on such cameras 
may be had by reckoning that a slit 35 mm., or t inch, wide 
gives cm e}c£>oaiire oi i/fiotii at the low'est tension and 
i/9otii fiec., at the higher. For slits ot otlier widths^ the 
effective c^pesnre (light action on plate) is proportion^ to 
slit-width. 

Xhc bbnds of a local-plane shntter are usually of rublxrrired 
doth, and in time the rubber perish^, ka^ing pinholes that 
allow light to reach, and log, the plate before or alter e^epoiure. 
These pinholes^ if not too bad, can be filled in by treating the 
blind witlj any opaque imd flexible paint. Rubber solution 
into which lamp-black has been worked, or the black rubbery 
compoaitlcFn for fixing rubber soles to shoes, will often be 
found effective.^ The following has also been rtcommended : — 

iVrtiBts lamp-black powder * ^ i part by volume 

Fluxili; colUxlion . , *4 ports by volume 

Fiber , , * . - 4 parts by volume 

Stir well beictre use. and keep in a well corked bottle in a cool 
place. Dries quickly with matt black surface. 

Brush Tapidly over the fabric side of tho blind, using an 
artist'i routid brash of suitable eiee. Spend In applying is 
essential, and do not go over the same surface tw^ice witli the 
brusJi, 

In many cascs^ however^ it will be found necessary to fit 
new blinds* which is a fairly simple matter. 

7 miff iind Buib .—In addition to giving a range of anto- 
mabcally-controtled speeds, every shiitter is so made thai It 
can be opened for an indefinite period. This is required for 
prolonged exposures on interiors, and also lor viewing the image 
on a foaming screen if one is used. At the setting maxketl 

T or ■ Z ' a shutter opens at one pressure on tSie release, 
and remains open till this is pressed a second time. .At the 
setting muked ** B*” pressure On the release opens it but it 
dose* again as soon as the pressure ceases. Modem cainemfi 
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in wbicb the nelease, Mter once being depressed, is locked 
tsntil the fUm has be^ i^-ound on. Me oticn not fitted M.‘ith u 
" T ' Setting Jot the ehtitler; in these c^ses the shutter caji 
be held open for prolnnged exposure^ at the B '' Rotting by a 
catch engagitig the release-trigger and bolding it down^ or by 
a eorresporiiliDg devke attacbcid to the wire rohjason 

Old^ Typfs of ShuUfr. 

Thf Skuitit^ —older shutters, the only onesttU 

used to nny extent is the roller-blind shutter, which still Unds a 
place on stand cameras. It consists of a bliadp with a hxed 
aperture, built into a wooden casing fitted eithcj' behind or in 
front of the kn^. By varying die tension, speeds nominally 
ratigiu|t from to i/goth of a sec. can be obtained. For 

JoDger exposures, aTime-valve " on the pneumatic mkase 
[q.v.) can give a range from i /Slh of a sec. to l sec. or more by 
controlling the rate of kakagp of air from the release. 

TAr Drop ShuUrr^ now ot^lctc, was eimilar in pnfLcipte to 
the ToUer-blind shutter, but in tiik a piece of wch^ or metal, 
falling either by its own weight or accelerated by rubber 
bands, took the place of the blind. 

The Rotary Skuilar, a metal pkite with an Opening Ln it that 
is so mounted as to rotate aejoss the front of the lena,. is stiiL 
used in some inexpensive box-form cameras. 

The S-eregrQM^d SkaiUr, situated in tront of the lens, con¬ 
sisted of a hinged flap that opened upwards and closed down- 
watd3, so giving the foreground more exposure than the sky. 
It was genemlLy opened by pressure on a bulb, and closed by 
release of that pressure^ and so iivouid give no n^poauro shorter 
than about i/St h of a 

Thf Rhp SkuUf.r was similar to the foreground shutter, but 
often consisted of two Haps opening outwards to give even 
exposuxe to all parts of the image. 

Shutter Emcfency. A diaphragm shutter oi any type 
takes some more or less definite time to achieve full openiiig^ 
during which time the tens is effectively stopped down. The 
same effect recurs ftS tbc shutter closes. 

If such a shutter is so set to give a total expKisure of 
1 /toof h of a sec. tmeashired from beginning of opening to rmish 
of closing) the amount of light reaching tbc him will be 
appreciably l«s than if the shutter had opened iiuitantaneon^y^ 
remaint^i fully oppn for i/iooth of a sec-, and closed again in- 
stanlaneously^ The amount of light passed during the 
exposure, expressed ns percentage of the amount that would 
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l^ve Ix«fi fxissed by a tbeoreticaJly perfect inatrtimcnt 
(mstautane^in^ opening and deling], is caj]ei:| the elBciency of 
tlic shutter. 

The queatiofi at eOlciency arises iu its most aoute form whm 
the photography of iiiD^.ing objects Is atteiiiptcd. If the 
object is brightly lighted, it will leave a trace on the aim 
during alt parts of the total exposure time, including that for 
which the lens is only partly open. If the total rime of 
exposure t/iooth of a sec,, and the efficiency of the shutter 
at that setting is 50 percent., the amount of movement shown 
on the aim will be that corresponding to i/iootfi of a sec. ex¬ 
posure^ but the amoirnt of lighl-jictian will be only that corre¬ 
sponding to an exposure of 1/2001 h of u sec. An InemcleDt 
shutter thus accentuates the ever-pri^nt difficulti’ of com¬ 
bining adequate light action on the film with a shiitfer-spced 
fa.>;t enough to arrest motion, 

in the Case of any gear-con trailed shutter that opens 
r^idly, stays opcti for a period, and then doses rapidly^ the 
emcicncy may be assumed to vujy from practical I v too vm' 
ceut. for exposures of 1 sec, to approximately 50 per cent, at 
Its highest speed. 

Eihciertciea less than 100 per cent, are not peculiar to tJie 
diaphragm shutter. If the slit of a focal plane shutter were 
actmdly in contact with the sensitive surface, it would have 
an efficiency of loo per cent at all speeds, Tn practice, 
however, the sht is often some way fram the him or plate— 
especially m plate camera.^ built of wood and fitted with a 
r^-olving back—with the result that on the higher speeds the 
e^ciciw^ ^y be very low. This arises owing to the blurring 
of the sbudow thrown by the edge of the slit, so that aa the slit 
reaches any point on the plate the litter mssra only rfowly— 
not uustanlaneously—from darkness to light, and vice 
as the slit parses away again. 

Tbc nuinpiical value of the elSdeiicy cao be lounii very 
^jly hy aiDipli; mci^qreniejit of tlie slit-width w and film-to- 
blind distance d, and is given by the fnrmuLi 


Efhciency 


tpfl 


. where u 


EPH-pd' //number of hns-aperturc, 

^ with lens, set to a aUl- 

^^cney of—' ' *«■ the film, will have an 


_ A 3‘5 
(A * 3‘5)+i 


0-35 

*■35 


0- J&, or 26 per cent. 
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Shutter Speed ^'csting 

If, as 15 probable, this tiarrow sUt corre^pofltli with an 
ejepofitire ruarktJd as t/ c .ooQlh of a thr.re is not unnatumJlv 
some doubt as to vvLat the m^irked figure reaJiy mcrans. lii 
most nasca it $Nou]d be interpreted ns meaninj^ tlml the 
quantity of lii^hl reaeliing the him will bo equal to that passed 
in i/i.iTOth second by a theoretically perfect shutter. The 
total time of ui^eniog, from the moment when a point on the 
plate ft rat bci^ins to receive light until the moment when it is 
a^iii in complete darlsnc55, will lliereforo be ij'iE>oth of a sec. 
in the case under discussion, 

Sbiitier In moat luodmi cameras a plunger 

rdease on tJic body of the camera is used, this either acting 
direct on a focrd^pL'ino shatter or by means of a more or leas 
Complicated mechanical linksfc on the trigger of a diaphragm 
shutter, the camera is to be used on a stand/and so 

cacnot be touched to relea&c the shuttern a wire release is used. 
This consists of a steel wire uiside a fabric casing ; the latter 
13 screwoil lo the eliutter, and on pressing a plunger the wire 
is pushed through tbe casing, operating the shutter. (See 
also PniiirMATic Release, Delayed Actiok,) 

Sbutter Spepd Testing* To determine the speeds of a 
shutter an object moving at a known speed is photographed^ 
and the displacement of the iif^e on the negative is measurBci. 
It is generally most convenient to uso a rotating object ; 
bicycle wheels, gramophone tum-tables, and synchronoiiK 
eJectric motors {as ia a syndironoiis electric ciockj have all 
been used. It is usually b«i to affix a small convex mirror, 
or a silvered ball of the kind used for decorr^tang a Christmas 
tree, to the rim of the roEatiug du5C ; by working In direct sun¬ 
light ttkis reflects a point of fight sufEciently brilliant trj record 
distinctly on the negative^ If, for example, the Totation is at 
the rate of live re volutions per sec., and the negativtt shows a 
blurred image covering an angle of jo®, the total exposure-liiike 
was l/6oth of a sec. (lO” is i/i 2 th of a circle^ and a complete 
circle Is made in i/ 5 th see* ; exposure was therefore if nth of 
i/jth, or i/6gth of a Sec.} 

Another mcUiod Is to focu^ a jMjint source of light on the 
edge of a wheel (gramophone tLim-table,^ etc.) and to place tJie 
shutter where it can: intercept the beam. In a darkened room, 
wmp a lung strip of bromide puper round the wheel, set it 
rotating at a known speod, and release the shutter. The 
kngtJi of the trace of light on liie developed paper shows the 
duration of the exposure. 
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Slthouettcfl, PhotDgtinaphlc SUk^ Priatiug qn 

Except by a £allic^-ofT «?f brilliajica towards the end of th& 
It^tce kft by the moving pednt ol ito indication of ihbtter 

eflScicncy Is g^iven by either of these tests. 

Tliosq concerned with the research and development work 
in^'olved in desjgniag a shutter ose much more elnborate 
methods, involving a vajcuum photocell to receive tlie light 
passed by the shutter and a cathode my oscUlogniph as an 
indicator. By this means a curve showing the Mght parsed by 
tlie shutter at every lostant during the timu it is open ia 
autptu^tically and instantaneously produced. For details 
ot such an equipment, see Ph&tcsraphtc Jout^, Sect, B, 
SepL-Oct., J940. 

Silhouetiesp Photoltniphlc, Use sitter is placed against 
ft thin white screen, such as a sheet strongly illuEninated from 
behind ; ao excellent plan being to stretch the screen over 
ttm doorway ol a paa^age in which the camera is placed. The 
foliowing points should be obsm-ed :— 

1 . No light should enter the room by other windows or doom 
than the one under operation, 

7 . There should be no objects outside thin window or door 
dose enough to cast a shadow. 

3 . The Sitter's head shotihl be focused as iharply as posMble 
so as to present the appearance qf & silboiiettod profile on the 
screen. 

4. The exposure should be too short to give any detail at a.11 

on tlie shadow side of the and devdopmenf should be 

prolonged to give maximuni contrast. If exposure haa been 
cut too flue, the negative may be hiteusified to give sufficient 
contrast. 

For work at night, either electric light or dash light Ls con- 
veuient. In the latter case, since tJie light k behind the 
sheet, no i=imoke enters the room, and a series of silhqijcttcf 
can be taken in mpid succession, (See FLAfiiciiqTiT,) 

Sllict Prlnrlb^ on, Manv photcgruptiic processes are 
applicah> to silk and other textiles : for example, the direct 
cyaootyqje process (see Cy^NOrypE), and practically all sflvar 
proc«ai» which do not involve the uae of a debnite coLloid 
coating or film, although a trace of gelatine as a inziug agent 
L 9 Of ten iisefuJ. The following ia applicable to silk muslin 
linen, or canvas :— ' 

Water , 

Common salt. 

Gelatine 


^ 10 OES, [500 c.c.) 

. 100 gra. (M'5 gma^ji 
. uo ,, fa-j gfns,J 
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BrbniiliJd 


SUver Nltr^^Js 


Dissolve with hesit and unifounly moisten the textile, whieb 
may be convcmientJy atrctcbed on a £rame+ When dry, 
moisten with a 9 per cent. solutioTi of silver nitrate. The 
oiatcrial being once more dry U mady for printing. Toning 
and fixing as for prints on aJbumenised paper, TOKbf G.j 

For nr^in^ enlaiigements on canvas see Casvas^ and for 
dyeing processes on textiles see Diazotvfe. (Bee also CAMao&f 
Process.) 

Sliver Brnnfdde (Fr+* ^rc?innrf d'arginl ; ItaJ., dri7muri!l 
d^argmio; Ger.j FromjifiwTr.) AgBr =» iSS. is darkened to a 
tawny grtsy by the prolonged action of light, with evolation of 
bromine. It is practically insoluble in water^ aJcoboI, and 
ether, but soJnble in solutions of olkaiino thiosolphatesr cyan¬ 
ides, thioc^^nates^ ammonin fnbout i : 1000)^ and saturated 
solotions of most cbloddes, bromides, and iodides. Silver 
bromide. etiJicr alone or mixed witii Iodide and chloride, is the 
tUiuiiJ sensitive salt m emulsions. 

Silver Chloride (Fr.^ Cktortirs d*argent : Ital..^ C/j/ororo 
diirgmia ; Ger.f Chhrsiiber^ Siiberchiorid). AgG =* 1+3-5- 
On exposure to light w^hen absolutely ptnro or dry no eh align 
takes places but with the smallest trace of organic matter 01 
water It poiisscs fmm white through varying aliadua of purple 
to block, chlorine being disengog^. It is soluble in solutions 
of the some salts as the bromide, and also in ammonja—a 
double salt, arumoultHChloride of stiver, being formed, it is 
used for making lantem-pLite and gaslight emulsiona, gelatino- 
chlDride printing^otit papers, and is the basis qf mo$t bome- 
mode printing papers. 

Silver fodide (Fr.j iodurs ; Itol., loduro d'arganta ; 

Ger.^ Jodsjibar^ Agl = 235. Insolubte in water 

and dilute nitric aerd^ almost insoluble in ammonia, but 
soluble in oil the other salts which dissohne bromide. When 
prepared by priccipitation from a solution of alkaline iodide 
by adding silver nitrate, theiodidu being in excess, the precip¬ 
itate tfs white, and Itm sensitive to light than the yeiluwish 
precipitate foimed when excess of silver is used. It is used 
for making emulsiarts, gi^ng increased sensitivity one] great 
latitude of exposure with great density of image, and is also 
used in the wet-coLlcxhoTi process. 

Silver Nitrate (Fr.^ AioiaU d^argent ; Ital., Awfsio d'ar- 
gunto: Ger.p Siibirnitr&d). AgNO, = 170. la prepared from 
pUTO silver by solution in nitric acid and subsequent 
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SlIvKir i^lioti3i^:^nip]ilc 

puiiScatioii and cr^TtnilisatiDn. Ordmzry commercial nitrate is 
UiiuaJly vtrj^ aad, due to iH not txring absoliitfly (reed from 
nitric acid : but that prepared fur pbotoKiapliic purpyse* 
£htiuM be almost neutral, or at leni*t show only a faint trace 
of acid. Solubility; izo parts are ^luble in loo parts of 
distilled water, i in 15 uf rectified spirit. When dissolved 
in common waiter* a thick curdy-whitc precipitate of car- 
bonate and chloride of silver is fornied. Boiling alcohol 
di^lve? about onC'fourth of its weight ol silver nitrate, 
but deposits it on cooUot- It is soluble iu ammonia, with the 
formation of a double salt. It ia used for sensitlnng paper, and 
preparing all, or nearly all, the other salts of silver u^ed in photc^ 
graphy. When heated it melts and forms, when poured into 
moulds, the " lunar caustic of commerce ; and when heated 
higher stUl givefl off some oxygen, and a mixture of nitrite 
[AgKO^ and nitrate of silver (AgNOj iv left. When exposed to 
the lighi, either in solution or in a pure dr>- state, no action tAkes 
place : but on contact with organic matter it darkens tlirough 
purple to black. 


Silver Sulphide (Fr., Snlfura d' argent ; Ital., Solfura d*ar- 
gtntQi Ger,, Tliis silt is met 

with in residue recov^er^', and is the resultant siilt of the 
decomposition of thiosulphate of silver in prints. The image 
in a sulpbidc^toned print consists of sUver sulplijde. 

SUveiin^ Mirror*. Sm Mihkoh. 


Slnjjle Transfer, See Carbon Process. 

Size*, Pholo^raphk. The sizes used for photocraphie 
plate* and papers ate of traditional rather than sjTitdfi^tic 
^giu, and tlic btst-known of iJicni, whole-plate l&l x 6 i ins.), 
hall-pla^ x 4} ins.)., and quarter-plate [4^ x ing.) are 
vcT>^ old. A Daguerreotype camera in the Science Museum is 
fitted with camera for these throe sires, which must therefore 
have been iij use for practically a hundred ycaia 

Evtn at tha^t ^riy date, tteso^wllfid haJI-plate size (6* 
rot thft half of a wholc-|ilate. which would be 64 K aI. 

WHS widcn^ doubtl^ to wake a more acceptable alui^. 
The on^naJ whole-plate beiUjj rattier square, it natoralJy exits 
to gtve long and narrow halves. 

Moat of the other standaid aiaes-^.g,, lo x 8 i2 x lo_ 

rather square, which occaunta for the wide ranee of 
sixes m use and Uieir lack of relationship to one atlother It 
IS worth noting that if the length of a sheet of paper is 141 
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' P^ocagniphic 

ttmis ifcs width* the same fd^tloaship between joh^f and short 
sides wiU be nminUmed if the paper is halved^ * lliat is, the 
twa haJvciS will have the satne aiiape as the odgiDEi] sheet. 
Except 7 X jins., none ol the hirger stmidard siaea approach 
at all closely to this shape, uirbich ia that of a 34 x plate, 
Qwiii^ to the inct that It is now' c^nite usual to btiiki eHittcma 
designed to make a large number ot small pictures on a roll 
of film uriginally intended for a smalkT number of hui^er 
pictures* the coiDpilation of a list of standard negative siztfs 




f *5 




f#l J'bMiK nil glen aliovkijr «lK6«itV« gilcliif^ iUB^^rd ■»»* 

'^1 S^^P*** ibftw idUiM pfclujw «i™ iww la rhe« ^ iwb tfeccninulir 
fo afaowiof biQw <wr p&Lf-iiiv nn EUtde In ■>! two lUniiuil r™^ 

has become rather campLex* The sketches above show how 
the spadcc normaily occupied on the him by tw'o sucor^ve 
large pictures, the Itiagcr side of vFhich runs lengthways of the 
strip, is pressed into service to make cither three square 
pictures or four rectangular pictures. 

The three sizes of film most often used in this way at the 
time of writing are 35-mni. cine film, giving pictures 
^4 x- gb Tnni.+ 24 x 24 mm., and iS x 24 mm,, V/P, film 
for pictun^ 4x6-5 cms.. 4x4 cms., and 3x4 ctm., and 
ji (6 X 0 cms,) fdm, used also for pictartiS 6 x 6 cm*. 
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and 4<5 X 6 SomCji but not nll^ of ihen^ can also 

be obt&infid in-other ways; tbena is a film directly intended 
for 6x5 CTivi. {2j X ti ins.), and the 4-5 x 6 cma. size la 
that of the standard plate or hlm-pack. 

The table giv€s the current negative sirea up to 

quartET-plate X -li inSr], and Indicatea bi each esse the 
negative materniJ used. The Eizes marki^d with an astertflfc 
are in coimuon use ; tlie others are mudii (css often met. 


Mfdk, 


mm. 


zS X 34 mm. 
*14 X 14 mm. 
”34 X mm, 
X 40 mm^ 


■3 X 4 cm, 
4X4 L-m. 
•4 X 6-5 cm. 
*4-5 X 6 cm, 


*6 X 5 cm. 
*(5 X 9 cm.J 
4^ 5 X 5 cm, 
(5 X 6 cm.] 
•(5 X 9) 

'(h-5 X 9) 

X 11) 

X 8-3) 
X lO’SJ 
X ro'S) 


*(*‘3 

(«-3 


CURIIKHT NECiATIVR SlKES. 


iDChCi, 

per 

(i X 1} 

f Standard 1 

(i X li 

i 35 ram. 1 

(I K li) 

{ cLihs film J 

fli K I ft) 

EoLI film No, 828 

(»tV X ift) 

f V.F, toH ] 

(ift X Ift) 

< film No. E27 f 

(1 ^ X 2|) 

1- or No, 27 J 

lij X ai) 

f 3i X 2l roll '1 

(ai X a|) 

< fdm No. izo L 

aj X 3i 

L or Ko* 620 J 

Ui X 4|) 

Plates : Film packs 

2* X ai 

Roll film 17 

8i X a* ^ 

Film packs 

3* X 2* 

Pktes 

a* X 4i 

Roll film ];5 

3i X si 

Lantern platra 

3i X 4i 

PlnteiiH film packs 

3^ X 4± 

Roll film 18 


J 

c* T f, 

! 


12 

8 

16 

12 
8 

13 
6 

cs 



8 


V 

gn 


t2 

6 


^OTE,--="ifetrjc or inch sizes in brackets are neaTost con-^ 
venient equivalent to the true sbe. which b in all that 

shown without brackets. 


Above quarter-plate sire roll films are but seldom ti^l; 
the list that loUows gives the more usual sizes of printing 
papers, and both plates and cut films am avaPnble^ If only to 
o^er, in all tbc% sizes. There are also a few intermediate 
sirea of very minor importance. 

The mofft c&rariKmly-iised negative sues art marked with 
an asterisk. 
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t^botfi^rapliJc 

Plates anp Pap^ks^ 
(Inch KEcs.) 


SIh in Jodnf 

*5i X SL (poet'carfl 


EMHiCriuJ 

, 61 ins. 

•6i 

X 

4( {haW-plate) 


* r* 

•at 

X 

61 . 


. *oH 

10 

X 

8 . . . 

* 

■■ 12^ „ 

12 

X 

to , . . 

■F 

* I5i^ .* 

15 

X 

J2 , . . 

W 

^ J9l .. 

[8 

X 

16 , , . 

■ 

t 24^ II 

2D 

X 

t6 , . . 

■ 

- 25I 


X 

20 ^ * 


^ if 


in a^ditioti to tbc nbovi?, plates^ cut and papers mu 

sold iu a □ Limber of centimetre The folio Ust 

Includes all those most frequently us^. Tbe g X cm. 
aim is of special importaJicc, as mmy cameras taking this 
size of plate are Ln use in this cmintiyi especially by pressmen. 


CsKrninTRs Sizns of Plates and 


fa** hi 


Siulnlm, 


4^5 

X 

6 

^ 77 


j-36 

7-5 

6 

X 

9 

2-36 

K 

3‘54 

T0-3 

65 

X 

9 


X 

3-54 

IM 

9 

X 

T 2 

3*54 

X 

4 73 

15-0 

to 

X 


3'94 

X 

yga 

l8'0 

12 

X 

16-5 

475 

X 

6^50 

20-4 


X 

xS 

i-rj 

X 

7-08 

31-1 

18 

X 

H 

7^oS 

X 

9-44 

30 -^ r 

34 

X 

J 9 

944 

X 

j[+8o 

39 0 

30 

X 

40 

ti-Bo 

X 

15-73 

50-0 

40 

X 

50 

‘ 5-75 

X 

r 9'75 

64-0 

50 

X 

60 

19'75 

K 

^ 3-5 

78-z 


Rotls of paper are alao obtainable^ the most usoaJ sizes 
being 

Bromide ^Jtd —Kolls^ Jo and 25 ft, Jotig, 

J 5 . 20, 35, 30 and 40 ins. node. 

Hoiis, 23 ft. long and is or 35 ins, wide. Also 
sold in sheets 24 1 X l y ins. and 34 x io ins. 

Carbon Ti$$tie. —to " band^,'* 12 ft, long and |0 bis. wide. 
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Sketch-PonraJt 


Skin, Effects at Chfmlealfl on 

Skevcii-FiirtrAii. Term applied t* a porti^iit tJisit lias been 
Gnishetl to resemble a pencil skcich. The original print* usnaJly 
on malt iiaper. is kept ver^- liglit, and ts oflcii vignetted off to 
give a pure white e:urTound oi large dimensions. Features and 
clolhing are then strengthened as required by pencil work, 
and the background is given sevciaJ Jines or pate lies ol slnuJitig 
so disposed and cKecated as to give the Impressiun of a pencil 
sketch. {Sw also DitAWJ^^cs frd» PuoTOCHaf'KK.) 

Skiagropby. See R\DTOORAenv. 


Skin, EtTecti of Chemicals on. To some extent the effect 
of chemicals On the skin Is an individual matter, as the 
finger-tip? and nails of ^mc person^ seem more easily stajned 
than others. Most are immune to ineto] poisortii^^'a few 
suffer badly from the slightest contact. 

Sfairrs .—Pyro and amidol developem are particnlarly prone 
to stain the fingers, ami should be avoided by those who 
value the appearance of their bands, unless they are prepared 
to weEir rubber gloves or finger stalls, Pampheisylcnediarnine 
and Mcritol con both tause stains, particnbdy if their solutions 
arc aliovved to d ry on the fingers. 11 is said that pyro stains 
can be largely avoided if the fingem are dipped in citric add 
solution (5 to ID per oent.) each time they have \wn wetted 
with ^VTO. M,Q. developer can be used Irecly without anv 
danger of stains proyided the fingers are rinsed frequenth'- 
A ccj^stnl of citric add, or a sbee of lemon, is quite effective 
in ranicxing pyro sbtins, and pumice may also be used. 

The action of nietol on the finders ol 
thew few who are susceptibly to it results in cracke l skin, svhile 
the fingers swell till the nails and tips are broken, and sprcndiiig 
sow may follow in other parts of the hajid The effect ia 
™ the presence in the meio] of traces of di- 

tn^hylf^i^phenylcnediamirie ns an impurity, and the recog- 
ni^n of this fact has led to vast improvetnent in the processes 
used for punfytnij metoL Poisoning from metol ia nowadavs 
very rarely met. 

Those i^cctcd should soak the hands in warm water at 
mgUt. and mb in the following ointment two or three times 
Has h'. i t ahonld be well rubbed in before rotiiing for the ni e ht 

.. 

Lanoliue - , , , f,=,,-h= 

Boric acid ^ . , ' ' ' ^ ^ ' 

Vsiscline , ' ' ' 1 " 
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SodliLm Biboratfr 


5ky-Shailc 

ThUs. lArill ease the sores and effect a rapid cuttt provided 
metoL Is not tdirched Agajn in the meantime. Et will be lound 
that paramioDphcnol, wbich does not canse $]du trouble, 
can be used uith fair satisfaction in place of metoU (See 
DHVELOi'MENT OJld DH%rE LOP^ENT.) 

Bichr&maU Fqi signing affects some persons, and is pat* 
ticularly liable to occur if there are any scratches or cuts on 
the hands. If the bugers itch alter being in bichromate 
solutions, do net scratch them, but apply a soothing ointment, 
m use the follDwing lotion — 

tjlycerinc 4 parts. 

Carbolic acid + + * , , i p-irt. 

Alcohol . i . . - 40 parte- 

If tlie skin tracks and gets sore, an olatment containing 
mercury nitrate may be used. 

BichJOmato stains nuiy be removed by application of dilute 
ammonia, followed by washing in wjuni water and soap, 

GffHfrnf.—It should alvtiiys be borne irt mlad that though 
tbe number of photographic chemicals liable to, affect the 
sound skin, even of susceptible persons, snudh many 
chemicals may do damage if allowed to come Into Dontat^ 
with cuts, sores, or abrasions. 

The first and most cassontial preventive of skin trouble (and 
indeed of ntany photographic trcrtjbL^ too^ is never to dry' 
fingeri^ wet with solnliort on a towel, but always to riiLw the 
sotutlCFU away under the tap first. 

A very considerable measure of protection can Jjl- obtaLned 
by the use of special creams (" barrier truams which are to 
be applied to the skin before coming into con tact with 
cfieenicabcr These creams, as tlieir namn implies, seal the 
p7r«t of the gkin and so prevent all penetratiou by ti^r 
stances handled. For the choice of such creams, a chemist or 
doctor slmidd bo consulted, 

ffky-Shadtf. A fiat piece of metal or wood that can be placed 
at an angle above the lens to shade it from excessive light from 
the sky. Most often found on reflex cameras, where it is usually 
hinged to the lens paneb and wi be closed down over the Jena 
to protect it when tho camera is not in use. It is a primitive 
form oI lens-hood { q-v ], See also Reflections in Lknsks. 

Snapshot Photography. See Movino OnfEcxs^ Photo- 
cttAMtv OF> also Hand-Camera Work and SHurrERs. 

Sodium Blborate, See BoKAXr 
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BicarboDflts 


Sodium Biaulpiiltt Lyc 

Bodliim BJcdfbfsitttte {Fr,, BicarbcmaU dt $&wdt ; Ita]., Bicat- 
bonato di soda : Ger.. D&frpfUkohl^^itiires 

N^iSroH]. NpLHCOa=8^, Sytlortyms: Acid Carbonate oi 
Soda. Sodium Hydrogen Carbonate. Is prepared by pa^^ing 
carbon diosdLle ioto swiinm carboimtd nu>jstenf?d with ^ater. 
Solubilit\’ : l in 14 of ^mtcr; insoluble m aloobblr Jt used 
for touini^. It js invartBibly met ivith in commerce as a ine 
impalpable powder, and should not be oonTotiaded with tbe 
carbojmte, which is ^equenUy met with In ciystuia. 

SodJiim Biaulpliate. (Ft. BisuiphaU soudf; Ital.. 
Bisidfaiodisoda: Gen, Mairiumbisvifid). NaHSO^ H ,0 138, 

Sraonyins: Sodium hydrogen sulphate. Acid sulphate of 
soda. 100 parts of water dis^lve 35 or more parts of ttie 
crystals, giving a i^lution indlstiugtiishablc from oue con¬ 
taining equal (molecular) pam of ncntiul sodiiim sulpLmte 
(Glaul^'s -salt) and sulphuric add. Sodium bisulpbate 
may thus be ue^„ if Hie presence of sodium sulphate b hunu- 
Jeas, as a purer, more readily weighed, and more convenient 
equivalent of sulphuric add : 3 Ss ports by weight equal E part 
by weight of the pure add. It is frequently used in this 
ttpaci^ in prepared add hardeners and hardening bxers 
issued in powder form in packets of tinSi For further details, 
Pho^i^rapkk Jountai, Jan. 104 2 ► 

Soillum BEsulpbUc fFr,, Bisuifit* dd sottd& ; Gcr,^ Sourss 
Sckttxfiig^aiiTss Nairmt^ Nairitivnbisulfii). Synotiyiii t Acid 
Sulphite of Soda. NaHSO|Kio4. Occutb iu fine white 
cryat^. Obtained by passitig Sulphur dkmdo through u 
solution of sodium Carbonate. Used in making acid fiidng 
baths ffl.r.). If more convenimt, each 100 parts of sodium 
bbulphite may be replaced in all usual applications by 107 parts 
of potassium metabisulphito (q.v,). 

Sodium BtftulphlEe Lye* A oomnierdal concentrated solu-^ 
tion, oE specific gravity i .35 at 60“ F„ containing about 45 per 
oont of sodium bisulphite. This sbtutioii should bo diluted to 
hfljf Htrength and tightly corked ; it may then be relied upon to 
keep well. A solution equivalent to the half'Strength lye may be 
prepared by diaaolving qj or. (175 gms.) of ajibydrous sodium 
BUlphitfr in about ^5 oi. (700 tc.) of cold water, and adding 
to the solution 3# oj. by weight Or about 16 fluid drama by 
volume (105 gms. or 56 c.c,) of sulphuric add previously 
diluted to about 5 03 . (150 c.c.J and coaled^ Stir continimlly 
during the addition, and finally add water to make 45 o* 

( 1,000 c.c,} 
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Soilliim Baral« 


Sodlura Chloride 


Each oeiic« of this haU-stneDi^ 4 *^ cohtaJns the equLiralent 
of about lOQ ^rainB af sodium bisulphite (250 gmi, per litre), 
and Eiach ouuco may be replaced, il more convcDieiii:, by 107 
grams qf potassium mctabl^lphite [245 gmSr ol this may 
replace t Utre of the hoil-stren^h 

Tlse lye is chiefly lisod for the acidihcatiDCL of baths (i 

part of halbstrengtb lye to cvtuiy ten parts of plain hypo 
sdLutiou) and in ootmeotion with acid amidol dorelopefs. 

Sodium Borate. S« Borax, 

Sodium Carhenate (Fr,, CarbenaU di: smide ; Ital,, Cathonato 
di soda: Ger., Kchitnsmms Natron, Nalriumcarbonat, 
Soda). !Xa|CO|,ioH|OM 23 G^ Sytioilyras: Washing Soda, 
Sal Soda, S^a Crystals^ Carbonate of 'SodfA This is prepared 
by several methods, which depend upon the deconiposilton 
of salt priffinriiy. Solubility: 34 parts of crystaJs dissolve 
fo 100 ports of water at 50* or 120 parts in loo of hollmg 
water, In^liible in olcoho], and 9$ per cent, in glycerine. 
Heat no effect upon it, except to drive ofif the water of 
crystaUiiattOit. The salt is obtainable in pure form either as the 
decahydrate (cryitala with ten molecules of tt-atcr of crystiillisa- 
tian) In the anhydroas state. The two are interchangeable 
in the proportions of foo parts of anhydrous salt to 2fi6 parts 
of the crystals. Ordinary washing soda Is liable to be very 
impure, and Should not be used for photographic purposes. 
Tables giving equivalent quantities of crystalline tdocahy- 
dmte) and anhydrous sodium carbonate mil be found under 
Weights ano Measurjks, The term " motiohydrated sodium 
carbofpati?,'' of CDtoTnon occurrettce in American formoLep refers 
to the monohydrate Na, CO,. H, 0 , which is at present little 
u^ed in this country^ 100 parts of this are ^uivalent to 
85 parts of the anhydious salt. 

Sodium Ctaloride fFr,, Chlorun de ioutU, Ckiorurt soditpt^t 
Sd cU ewisifu ; Itai.,^ Ctomro di iodio, Sak cmmtn^ Ger, 
CA/ofjtrtlriiiitt, Naifitim^kiorid, Kochmti, Edehah}. NaCl =i 
58-5. Synonyms: Common Salt, Sea Salt. This, the most 
abundant source of sodium, occurs native m very large depoaits 
in Cheatiire. Galicia, and Easterti Russia^ also in sea water, 
which contains about 5 per centp Soinfailjty: 3^ per cent, 
in coldp 39-6 per cent, iu hot, water, insoluble in absolute, 
but sparingly soluble In dilute, alcohoh insoluble in elher 
Ordinary salt is usually contaminated with tra ce s of sodium 
Sulphate and magnesium chloride, which mahe it hygroscopic. 
Salt ia used for the prixtuction of cold tones on self-toning 
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S^dluui He^mttiiphfwpliatc S'DiJIum MetAb Isul phJt& 

piipurs, AS wdlafi for predpitAtifig silver from pript wasbinga for 
inakiPE gelatiaD~cliluriiJit ^molnons, And spltipg positive papers. 

Sodium HexAjn^taplioaphdte. (XaPOJ, =» 612, CoPi- 
merciiilly kppivn as CaJgon, Used for softejiipg water When 
Atldeil in small amount to hard water tiscd in the prepafation 
of phot^^rapliic developers ;ind other solutions^ it prevents 
t he precipitation of calcium salts (as carboTiate. etc_J that would 
otherwise occur. The quatiUty required is from t to 4 parts 
per thousand of water, acofjuding to the degree of hardness. 
Being alnko^t exactly nentraJ (pH j i in dilute aolutiun), the 
addition docs not a[tt;r the activity of a developing solutioiip 
even if of accurately adjusted alkaLinJty. 

Sodium HydmsuJphLte. Sire Sodium I-Ivposujiphite. 

Sodlurn Bydroxlde fFr.> Smid^ : Ger., Atizna£nyi$). 

NaOH . 40. Synonynis: Caustic Soda. Sodium Hydrate. 

as iwi accelerator in development. Occurs in wliite 
sticks or pel lets, is very dcliqueaceut, and should be kppt in 
bottles with rubber stoppcis. fs poisonous, and should not 
be luindJed too freely or it may bum iJic skin. See aUo 
Poisons. 

S^lum Hyposulphite. KaiSj 0 ,iH,O « 210. Synonym: 
Sodium hydrosulphite. This is mij/ the common 

fixing used in photognrphy. tlie correct chcmicaL name of 
wlikh Is ficdium tfiiosulphate [q.v.} The real hypoenlphJte is 
only utiifd ui photography in connection with the procuring 
of colour or revers^ tilms. It JS one of the most energetic 
reducing agents known. 

Sodium hyjMJsulphite readily picks up oxygen from the air ; 
it muHt therefc^re be bought in sealed botttes, soluttoii-'i of it 
inustonl)' he made up a few nuamcnts before they axe required 
lor tise. and after weighing out the requiml amount the stock 
bottle must a mMtiitaJfly be re-s^lcd or discanltxj. 

Sodium Phosphate {Trlbasicj. Na^IO^iolijO-344. 
aj^onym j Tnaodium PhosphatCr Made by elding to phos^ 
phioric add 50 jn^r cent, mon? caustic soda than is required 
for neutralisationr and crv'stallisin^ tho solution. Twenty-two 
iwts nt the crys^a dissolve in 100 parts of water at 60'^ F* 
UBOtl as An alkali in certain develops, chie£y of riiie-|rniin 
containing It must be made up cither with 
ctijmk^ water or with water containing sodium bexameta- 


Sodium Mctablsulphlte. 
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Sodium Sulphite 

{q-t'.), which it may bo uset3 to replace. 7 parts of SK^ium 
me^ bisulphite replncG parts of pcitassium salt. Thu 
Botiiuin salt is more soluble, cJiui^pcrK and, as j^'cnemlly supplied 
less pure, 

Sodium MetaboFfitc. NaBO| — 66. Sue Kopalk. 

Sodium Sulphute (Fr., Satfai^i rfc wadi: Ger., SchwM- 
saures jVtflmii), Xa,SO^,ioHjO= 332 . Synonym; Glauhers 
ialt. Occurs in whire powder>^ Crystals. U is occasionallv 
added to a developer that is to be used at a high temperature 
ita fuiictioD being to prevent s^eUtfig of the geJatine, 30 parts 
of cry'stals dissolve hi loo parts of wati^r at Oa® Fh 

Sodium Sulphide (Fr., Suljfnn ^&Hde: Ger.^ ^Wnfrium, 
Na^S,oHaO=i24o. Svntmvm: Sulphide qf Soda, 
Occurs in uhite transparent crystals^ vm- deliquescent, and 
possessing an offensive odour, c5pecS;!ily'when diluted with 
water. Is used in the ^ulphide-tonicig protiitss for bromide 
prints. IL should not be kept near dry plates, printing papers, 
or otlTrOr sensitive materials. Keeps best in a strong stock 
solution. 

Sodlum Sulphlre Suifiit desonde : ital, Soffiia di soda 
Cer., Schwff^ligsiiHrrs Kairon, Xoiriumsulfit]. Na,S 0 j, 7 M,O 
= i_ 5 i. 1 3 prepared by passing sulphur dio^ridu through 

sodium carlMiiate in Concentiatcd solTition. Solubility of the 
^TS^5 : I in 3 J of cold water. 1 in 1 1 of hot water : insoluble 
in alcohol. It is used as a pr?£Survative of develofier^. as it 
a^orbs oxygen, and is cou%'erted into ^Iphate. This salt is 
difUcnlt to keep in solution as pure ^uJpliile. but keeps Ijietter 
in concentruleil solutions tlian weak onus. It has bJso been 
recoiilmended as a fixing agent, Tlie ajihvdrous scklEum 
sulphite dissolves more readily than the crystals, and j part 
is equal to a parts cn-stab. (See DF-V£LOPME.vr.J 

a quick t^stimate of the ptirit>^ of a sample of sulphite may 
be made by dissolving 5 grama ol it (10 grams if crv^stalliuel 
in T^tcr enough to make 100 cx. Take 10 e.c. 
nf this and add to it 10 c.c. of 10 per cent, sulphuric acid 
solution. Then run in, $lowly, from a burette or small 
me^ure, a per cent, solution of potassium pcmianganate 
until the penuunganate ia no longer dccolDuriicd and the 
sulphite solution has taken on a faint permanent pink colour. 
The imnibi-r of c.c. of jwrmangaqate needed for this indicates 
the purit>' of the sulphite ^ if 10 q.c. are needed, the sulphite 
was 100 per cent, pure ; if 3 c.c., &o per cent pure, and sq on. 
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Soft Focus 


acHiium TbjoantlmonlBtc [Fr.* SutphmMtimottiaU da sot^da. 
set da Scht^ppe ; ScUippa xh^ Sak ] ^"a,SbS(. 9 HtO^ 

470’ Syoonynifl : Scillippe'B saJt, Bulphantlmoni^ti!. 

This is obtuined in the lorm of reddiah-yrflow cPp-^taJs. Is 
used as a darkenmg agent in sulphide toning, and for ii5- 
tensifying negatives alter meroiiriEL] bleachiiig. [sw To?jing.) 

Sodium Thlosulpbuie^ Na,SjDg, 5 HaO =245. So named 
becaiL^ it bus the consLituHon of a sulphate in which one 
atom of oxygen is replaced fay sulphur (Greek o^idi- 
sulphurji; it oon^uondy retains, slightly modihix], manv 
of the charncteristka of a sulphate. Sodium sulphite to which 
air has access is slowly converted into sodium sulphate by 
taking oij oxygen ; if sidphur is provided in place of oxygen, 
^odiu m thiosulpbate ia formed. Ouramercially, ^odlu m thiosul¬ 
phate is rnado by treating tank waste, dr calcium sulphite. 
One part of cryst^s will dts^olvu in less than 2 parts nf cold 
water; the crystals melt at 119^ F., above which temperature 
th^ are rmsciblo with water ia all proportions. 

To photographers, ftodimn thiosulphate hi universally known 
aJ5 hypo, ^ and it is used to dissolve out from a developed 
negative or print the sensitive silver salts that have not been 
used to form the actual im^ge. This it does by converring 
them iuto^ a double thiosulphate of silver and sodium 
J whtch ks readily soluble in ivater. Owing 
to the fact that this destroys any remaining sensiti^dtv to 
light, tile process is knmvn as " fijdng,' It is to be noticed 

complete iitiless two conditions are 
lulMled ; an excess of hypo must be presentp and the ilxLng 
^lution most be free from dissolved silver. The implications 
of this arc discussed under I-jxing 

Soft Focus. Term applied to an image the ouUmes of which 
are not completely shaip. It is generally considered that the 
cuDst pleojuug soft-focus effects are obtained by superposing 
a diffused irmige upon a more sharply-deMed one. thia giviug 
a kmd of halo ” round the lights. The effect de$cribed can 
^ obtaiued by using a ^ial fcim (see Soft Focus Lex'sK or 
by placing a diff Uiiion disc ovia- a nonnal Ictiii at the time 
Qi taking the photograph. 

It shoiild be noted that the use of a difliiiion disc or its 
eftm\^ent (chiffon, tuUe, etc.) over the lens q| the enlarger 
ta not i^uivaJcnt to a soft-focus effect introduced at the time 
ot making the negatkv. In the latter rase, the lights tend to 
spread into the shadowy, which is acceptable as being an effect 
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Sflft Fucua Letiii Solutions and SulublUtj’ 

often geen hy tho t:yo ; diffysion dtaring cnlarxiog* on the other 
hand, result^ fn the ahadp^ spreading into the Itg l'ita. 

Focus Lens. A specia] form tjJ taope-aperture lens, 
d^gned to give an effect of the type described under Soft 
Focus This can be achieved bv any lens whidi suffer^ 

from spherical aberration, in which case the amount of 
diffusion overlaying tl;e basic sharp image can be controUed 
by suitirbly-desigti^ diaphragms. For portrait work, a fixed- 
focus telephoto lens with the separation betwet^n its coiti' 
ponents decreased from that intended by the designer is often 
very sa^li^factory. If general softness of outline, without the 

core " of sharp deffnitioo, is required, very goixl results 
can be had from an ordinary achroniatic single len-y^ opened out 
to a^ut //fl, or wider, according to the degree of softness 
required, (See Less and Djffostos Disc.) 

Solnrlaailoii^ See Rjevxksal. 

Solutions and SofubLiity, A solution may be described, for 
photographic purposes, os a homogeneous liquid containing two 
or more district substances. In miKt cases the solvent in which 
the remaining substances are dissolved is water, but other 
solvents am also used on occasion—, celluloid vamiah U a 
solution of ceJluIoid in the organic liquid amyl acetate. 

In geucrriL the attainable strength of a solutioii has a natural 
limit set to it by the salubifUy of tlie dissolved Substance ; at 
ordinur^r room-tomperature ioo p^^ of water will dissolve 
some 3b p 3 ^l 3 of cxminion salt to give a clear solution, but if 
moire suit is added it remains uudlssolvcd. The solution then 
said to be "saturated/" ftnd thr solubility of common salt 
is expressed by tho hgure 36. 

It is usual to find that as tho tempcratiire of the Eolution Is 
raised it will dissolve mom of the substance, but the increase 
of solubility depends on the substance concerned. A hundred 
parts of viTiter at freezing-point will dissolve 55,5 parts of 
coixunon salt, while the same umount of boiling water will 
dissolve 39.2 parts. This increase cxceptionoily small ; 
cormsponding figures for crystal] ine sodium sulphate (Glauber'a 
salt) are 10,7 parts at freeiing-point and $7 parts at the boiling- 
point of water. 

The greater solubility at higher temperatures, combined 
with the accelerating effect ou the |»ocess of solution, mokes 
it deaimble to prepare all photographic solutions with warm 
or hot water unless there is good mason to the contrary. 




Solutions aj3i] S^tubUlry 

It is not possible to prepare a solution more con-ccttbratod 
tlian the normal saturated soLution by boUip^ up water and 
dissolving large amounts of the solid in it, for the excess is 
tltro^VTi out of sotutioTi on cooLing. This process is known aM 
crystallising out,"' and is used by tbe ehuoiist as a means of 
purifying chemteats, 

Ttie photogToplier with a cold dark-room neods to be on liLs 
guard against this phetiomenon ; a saturated solution prepared 
in summer will deposit oyatats as soon as the tempcnktiire of 
the dark-room falls. As tlie concentmtion of a saturated 
solution depends on temperature, it is eWdently unsatis¬ 
factory to specify such n solution in a formula, as is soiueLLnte^ 
done. In preparing a stock solution, care should be taken to 
allow fur a possible ffill in temperature, and the concentration 
should not exceed that corm^nding to a Batiirated solution 
at the lowest temperature the dark-room is likely to nsach, 

SoLUBiLm^ OF PnoTOGiiAPHic Cm^mcAi^. 

In the following table of solubiJities, the solubiUty given in 
the kist column refers to the temperature of melting ice; 
any stock solution of concentratiOfi not higher than ttiat 
given, mayp thcrelorTe. h«r relied upon not to crystallise o\it in 
even the coldft^t weather. Figures in brackets are estimated 
from a%-ailab!e soluhihty-data referring to slightly higher 
tempcrattinss ; those not enclosed in brackets are exact. The 
remainder of the table is self-explanatory. 

In ail cases solubility is expressed as tlic number of parts 
by weight of the i!inA;^nus chemical that will diB&>lvc in ion 
parts of water at the temperature named. The following 
abbrcviatioiia are used : — 

s,Sv = slightly soluble, 
g. » aoLuble, 

V-S, = very soluble, 
m. miscible, 
dec. ^ decomposedi 

To make this table as complete as pckssible, a nuni3>sr of 
sources has been consulted, and in each, the ^gares actually 
found biive been used without change. Tliis accounts for the 
fact that solubilities of diifetcnt substrmccs arc given at 
dilfertut tcraperatures. 

For questions coneeming water of crystalhsatioo, reference 
sboutd be nmde to EQorvALitKcE, Chemical. 
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SDludt^ii&t Making up 

Conversion of the solubiUties in these tables f□ find the corRi- 
spondiflff wf!ight of a hydtate can usually be avoided by refer- 
ence to the article on the substance under conBlderation, where 
the solubiJitits of forms contaioLug water of cr^-slallisation 
are given. 

Sp^lai attention is drawn to the separate table of the 
solubilities of current developing agents. 


Solultona, Making up. The photographer deciding to 
make up his own solutioiis In place of depending on ready- 
weighed packet cbendeala will require a small pair o£ scales 
and a measui'e or two. Much time^ tempern and unnecessan* 
arithnietic will saved if his weigiifs iixe in grams and his 
measures marked in cubic centimetres or millilitres. A 
pair of scales, sensitive to o-1 gni. (about i gr.) can ije obtained, 
complete with weights, for a few' sludings. In general these 
scales will not aceominodate more than iome lo giU'i. (about 
1 oz.) of a chemiod at one time ; it is convenient to supple¬ 
ment them by a simple lettei^cale weighing up to about 
loo gms. (some 4 

As extra cquipmeot, two Of three glass bt^akers, or even glass 
jugs, are a great convenience. In buying these, rcmeinbtr 
that it is only into vessels of /Ain glass that hot water can be 
poured without risk of cracking. A gla^ fumtel and a supply 
of cotton-wool for filtering are also often desirable^ as Lb a 
stMTiug rod or a wide strip of liurly thick glass, 

in buying chemicals some care ia needed. In many coses a 
considerable reduction in price Is obtaiued by buying a fair 
amount at one time; theru will be no saving in doing so. 
however* if the material U used up so slowly that baJf baa to be 
thrown away through deteriOTaticn on the shelf. With most 
substances, ns ordinarily stored, utaidmum economy is ob¬ 
tained by buying about a year's supply at one time. 

Sodium carbonate and sodium sulphite afe tuuch-used 
substances, particularly the latter; both should be bouglit 
Anhydrous rather than in cry'Stai form. The dry salt keeps 
better^ Is more easily weighed out, and dtssolvcs practically as 
soon AS it ia put into water. 

lo making up A dev'eloper tirat La to be kept for wme time 
the water ahoutd first be boded gently for 3 or 4 minutes to 
expd dissolved air. GeaeralJy speaking, solutions should be 


Makizit up 

made up, for cuaTcnience, with wmtn or even hot water^ 
allowing them to cool ol conr^ before use. 

11 is cttsloinary to armiige the list of clieniical'i cornpiising a 
solution in the order in wlijch they should be dissolved ; unless 
the photographer lias ofiough chomieai knowledge; to be sore 
that departures from the order given wiQ do no liarm, the 
themieols should be added to the water in the prescribed erder* 
allowing eac.h to dissolve before adding the next. Any 
chemical that is in powder form should be silted slowly Into 
the water, stirring meanwhile. I! all Is shot lu at once, 
without stirringj it may form a cake which may take a v'tty 
long time to dissolve. Finally water ia &ddcd to bring the 
solution to the prescribed total volume. 

Certain developing aget^ have pecnliaritles wMch it is well 
to know., For eirample* metol dia^lves much less re.'idiiy in a 
solution of sodium eulphit^^ than in plain ^vater, though 
oxidatioiL taki^ place much more rapidly in the abiK-uice of 
sulphite. In ma^ig op a developer containiisg mctol it is 
therefore beat first to din^lve a atnoimt—say oue-tenth 

—uf the sulphite, tlien dissolve the metol, and only when this 
13 fialdy in solution should the rest of the sulphite be added. 
In the case of an M-Q developer^, the hydro<iuinonei should be 
added after the ffalphitc. 

For ^dycin, the conditions are the exact reverse; thra 
developing agent is practically insoluble in plain water^ 
tliough it disaoivs readily enough Iti a soiutioo of fiodium 
sulphite. In this case, therefore, the sulphite should be 
dissolved hnit 

It is alwa^^ dangerous to try to make tip a solution with Jess 
water than the formula prescribes : this may lead to a refusal 
to dissolve on the part of one of the constituents, or in soiuu 
cas^ constituents already dis^lved may reprecipifate on 
the next. This is particularly the case witli a metol- 
h3rdn>^uinone developer; the two developing agents may 
precipitate together when the sulphite is added or, il made up 
with hot water^ when the Bolution coals^ If a concentrated 
dev'elupcr ii desired, one of the spodolly-deviaed formnbe 
(Bee I>uviti.o?3*E.vi:) sboiiLd be used. 

Thu accuracy required in making up pliotogTaphlc solutions 
tnot very high by chemist's staudardfi'—except In one or 
special cages an unur of ^ or ^ per cent, is unimporbmt— 
^ remembered that it Is percetitiigu, and not 
alHolute enor, that matters. In weighing out a humired grams, 
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^ gmia cxtm is neither hefre tier there, byt an extra gram of 
brnmicle in a dev'clopcr catliDg only for n tenth of n grain 
might render it practioa.Uy inoperativ-e* A point to remember 
is that whm the solution is expected to work at n definite 
rate—in development by time — special care must be taken 
that the weights and volumes are accnratcly mea^umb and 
that the chemicaJs nsctl rut; in perfect cmiditiDn, Mticil 
greater laxness is peurnc^ible in a sointion— say a developer 
for bromide paper—the action of which is controlled by 
observatian. The same is true of a solution, inch as a fixing 
bath or a bleacher, the work of which will in any case be taken 
as far as it will go. 

All solutions should be stored in bottles filled well up to the 
occks, and securely seaJed with wcU-fittlnf; corks. It rs worth 
knowing thnt a hard cork can be reduced to pliability by 
roiling it firmly on the fioor beEFeatli the sole of the; shoe, 
Gkss stoppers, LE they really fit, arc excellent for any acid, 
neutral, or faintly alkahnc solutions | strongly aJkaJinc 
solutioint, including most developers cotitaiTung carbonate, 
will cansc them to stick, and a rubber cork shoald be used 
Instead. 

For furlher details on making up solutions, consult JacoT>- 
son‘s AU About Formuia f Focal Press] or the advanced text¬ 
book Photographic Ch^icoh and SoivUoHs, by Crabtree and 
Mattlicws (Chapman and Hall), 

See also Solutions anu SotufULitv, and Weiciits and 
UWKSHUHS. 

Specific Gravity. The ratio of the weight of a given 
volume of a s^ubstonce to thal of an equal volume of pure water. 
In a solution containing only one dissolved substance, the 
specific gravity' of the solution forms a Tellable guide to the 
concentration q£ tlic solution. (See HvDROafETfilt.) 

Spectacle Leofl. Terra, applied to a true Single lens coo^ 
listing of A single uncemented glass. Their chief photographic 
use is as suppleraentaTy lonsea but a spcctanic lens am be 
u 5 ed for landscape or portrait work un Eairly large pJates, and 
gives a cen^in amount cl diifiisioa that ts often pleasant." To 
obtain even dehnltioo all over tlic held the ft>ail length must 
be long in rata turn to the negative ; a focal length Approaching 
double the diogonal of the negati ve is desirable. Aa a spectade 
lenA is not corrected for chromatic aberration, sharpest images 
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Spectr«^rapti Simdb qf Printing PHpei-ai 

wMi he obtained when pbqtograpliicig by acme approitch to 
monochromatic light. This b most easily done by usiiur ^ 
noin^olour-Miisitive plate, in ivhkb case the lens sbould be 
brought bank towr-arOs the plate by about cme-iortieth of its 
Jocal length after visuaJ focusing. 

In Che case of a pUno-couvex or meniscus lens, the image 
at the centre of the plate will be sharpest if the convex side 
faces the subject. Less eqcmI central dehoitioit, together with 
greater evenness of dehnition over the plnte^ wjU result if the 
convex side faces the plate. (&ee also Lf„^s. Soft Focos 
Li!xs» aod Supi'LKMitNTAWV Lhns.) 


Spectmgmpb. A Jipcctioscopc SO dcsignetj that an 
it^e of the spectrum is throve on a plate in order that 
photographic records or measurements of spectra may be made, 

SpectrascDpe, The. The spectroscope is chiefly used in 
photographic work for measuring wavelengths of light of 
diilcrciit colours. A beam of parallel %vhjte light rays 
obtained by n sli t and colliniating tens, i$ passed on to one face 
of a pnsni, ami will emerge from the opposite face split up 
into the component colours of white light, or bv means of a 
r jl«l grating they can be diflracted. and a spectrum so formed. 
Ihe retn^ted or diffracted rays are coUect«l and brought to 
^ telescope revolvable about the centre 
Of the pnsm table. By moving the telescope, differ«it parts 
nl the spectrum cap be ejiamined in turn. With a orisin 
spectro^ope the blue light is more spread out than the red 
hut a diffmclioQ sf^cctroscopc givts a itumial spectrum the 
Moie ^wmber of Angittoni units excupying lie same siiaic nt 
all piirta of the 3 pi?ctTuin+ ^ 


SpeeJ o( Pintes, See SB}(srroiiin'itv ; also Ext>o!it‘R£. 

$peedst Qf Printing Pnpen. The fallowliif lalile, Eivun 
K^elleame PkotagraphiTlfani&ciok attd 
Diary. aho«.^ the i^Lntive exposure* likely to t» reqiiini4 by 
unferent papers under the same conditiona. Aa the speed 
considerably Injm batch to batch, ties* fig^ 
must be taken as no more than an approximate iruidQ The 
arranj^ement i* alphabetical by makcT^ oamo. 
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Spo^dft ot PrinUn^ Pap«rA 


Rda^ivff Earposurfis ntidtd by Printing Papers. 
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SpcetJ^un^ Alternative name for 

SiH!«lljinip. Abo colled strolso Liglit or &pK«dJb^i, 
Equipment giving a ilaah of esiceedingly aliort duration by the 
di^chojge of an elcctncaJ condeiuier through a gas-filled tube. 
This tytpe of lamp, with whicJi ihsbi^ of effective duration Jtss 
than a mllHonth of a second (mU:ro3ecoiul)i have been produced, 
opens up wide possiMLittes for the photography of very- fast- 
moving objects such as bullets in dight. 

in principle, the apparatus is simple. An electrical con¬ 
denser of large oapacitv- [up to loo microtarads or more) is 
charged to a high voltage (usually 3,000 to 3,000 volts), and 
when BO charged it contains a consldemble amount of dectrical 
e^e^g>^ Acroaa its terminals is connected a glass tube aUed 
with rare gases at such a pressure that the voltage on the 
condenser is insndicient to initiate a discharge thmugli tlic gas. 
By means of aujdliary apparatus a pulse of high voltage, but 
low power, is applied to the tube : this causes ionization of the 
gas Ln the tube, which then becomes conducting and allav?s the 
dectritity stored in the condenser to discharge through it, so 
producing the dash, 

A simple versioTi of the necessaty' electrical equipment is 
shown in the hgure, to wbidi C| la the condenser charged its 
above and X and Y are the main electrodes of the lamp,^ Z 
is an ausuliory firuig electrode (it may take the form of a wire 
round tlie outside of the iamp). The necessary h^h voltage 
is produced from the electric mains by the transformer T| and 
the fcctiJying valve V* the output being freed from 
and surges by the " smoothing " effect of Uie condenser C| 
and the redstence B, To initiate the dash, the suiich S is 
closed, causing a pulse of current to flow fitsin the battery B 
toough the primary of the transformer Tj [which may be the 
ignition coil of a carj^ so producing a momentary high voltage 
(about 15,000 volts} on the secondary, whicJi is connected to Z, 

The amount of electdcal energy expended in tJm flash ia 
found by multiplyin|| the capacity of by tht square of the 
voltage to which it w charged; a typic^ practical flgum is 
too w-att-scconds or joules. Though the ejimct figure depends 
on tlie nature of the gas in the lamp and on its prts^re, the 
output of light is usually about 15 lymen-seconds per joule. 
This gives a hgurc of round about 1,500 lumcn-seconds for the 
^eroge flash, so that when the lamp is S ft. from a subject 
being photographed on a flltn of spe^ 33“ Schfliner, the stop 
required lor correct exposure will be about//5-6. 
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Speedlftmp 

The ciuratjQn of the Oa^h depends chiefly on tht^ capacity 
of Cl and the inductance of the dreuit C, KYC, {see figure). 
For the very briefest flashes, of the order of a microsecoiid, C* 
miiit be a special aon-indtictive condenser and the lamp must 
be mounted directly ocroso its terminals. Except for 
spedaliicd work, such rapid Aiishcs are unnecessary ; in a 
practical lamp for ordmars' work a iesaj nepenaive condenser 
is need and connecting wires of length great enough for con- 
venjence can be allowed between lamp and condenser. All 
thb lengtlicns the flash, an average dnratioTi la tm micro¬ 
seconds {still onl^^ a tenth part of l/[,ooath sec.) or a little 
more. The flash is HtdJ short enough to '* fre^ *' any ordinniy 
moving object completely. ^ 

In addition to the large mains^ven ^ed lamp for indoor 
or studio luse, portable outfits have been produced. In these 
electrical power is derived from batteries, and the transsformer 
T| of the figure is replaced by a buirer device simiiaT to that 



used in radio seta intended for use in a car. The chief dis¬ 
advantage of the portable speed lamp is the bulk and wdght 
of batteries and aJ$sociated equipment; in addition, the flash 
is usually much less powerful thajt that of a flash-bidb, and so 
lew suited for many outdoor eubjedSr 

SyurAriiniiralii^i of Spe^diampi .—As the nflective length of 
the exposure is govomed entirely by the duration of the fiash, 
and as, fuither, the flash follows the application of the firing 
voltage with an interval of only a few microseconds, avn- 
^roniiiiig a speedlamp to a bctween-IerLs shutter is simple. 
The shutter can be run at its highest speed, and arranged to 
fire Uic lamp just as it is about to reach the full open posiUon. 
A wire making contact with the Cocking lever as it flies back is 
perfectly adequate for this, and is easily arronged. As the 
whole of the film must be uncovered at the instant when the 
flash fires, synchronization with a focal plane shutter is only 
possible at the lowest Speeds of the latter. 
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Spherical Aberjfatlm Sp^ttlaj frJnt* 

Spherical Aberration* IhnhiJity of a lens tfl t>riTi^ rays 
passing through the margins of the lens to a ^ug at the iame 
point as those passing throogh the centre. The practical 
result is failure to give a sharp image even in the centre of 
the Belil Of view. Cutting ofi marginal rays by stopping 
down reduces spherical aberration. By comparing the 
positions of Sharpest forns, first witli the centre of the lens 
obscured* and tlien with the margins covered, the presence of 
spherical aberration may be detected and its extent estimated. 
(See L1E.SS4 

” Spirit " PhofojJrftphy. Very c^inviticing spirit'’' 
photographs tan be obtained in the following way. The 
general soene having been i^rningeil, together with any personA 
to whom the " spirit ia to manifest itself, about two-thirds 
of the exposure is given. The lens is now capped, and* while 
all otherrt are still, the " spirit ■" steps into its plaoe^ and the 
rcamindor qf the exposure is given. 

Spot 11^ t, Type of lamp that gives a directw:t beam 
covering only a ^nml3 area of the subject. Chiefly usi^fl in 
portraiture as a inodfclEing light, or to Illuminate the hair 
The uauaE pattern cooEist^ of a vetiriJated lajnphouse, con¬ 
taining a iamp and fsltt'd with a simple lenji of large aperture 
(iwnMIy a coudenjicr as used in an etilarger) at or near the 
focus of which the lamp is placed. The whole is mounted on a 
stand enabling height and direction of beam to he adjusted as 
required. 

Spotting Negatives. See Retouchlvg, and NRq^rivas 
Defec i s ls. 


SpotcLng Prints. Xo print on iwhich either black or the 
more common white spots can be seen should be regarded as 
hTustied.. The removal of spot^ is ainiplc, rec|niring no more 
than a bttJe patjence. The foUowmg notes deal with the 
removal of spots from bromide or gaslight prints or enlarge¬ 
ments, but ate applicable^ witli slight and generally obvious 
mod mentions, to prints by other processes. 

Blaek Spnfs can be removctl by S4!rupiiig the dry print, but 

bleach them a wav cheinically, 
1 his Ls ^t done immediately the print leaves tlic fixing bath. 

surface* dry with cot ton-wool ^ and touch the 
tjJjfrh ^ sable brush that has been moistened 

ith water and then touched on a crystal of pota^um ferri- 
cyanide, A& soon as bleaching takes place, wipe over with 

616 


Squeegee 

cotton-wool libeniJIy wcttwi witii hypo. Return the print to 
the hypo for a iiiiniite or two, then wash and dr^* as usual, 
if. Hs is usual, the ferrttyanide a light spot, this can be 

rectified when spotting the dry print. 

Whit^ SpQfs are concealed by ‘ spotting " the dry print 
wj^ water-colour. A small tube of Ivory Black ' contains 
p^tint enough to spot tnany thousands of pnnts, and tnay be 
used, with no attempt at colour-matching, on any print o( 
blue-black, neutral-black, or warm-black colour. Moisten a 
No, 0 sable brush with water, and mop it over a tiny pcIJet 
of paint on the edge of l"i saucer. This pro^Juces a tiny iKiol 
—just a few drops—of coloured water. The depth should M 
adjusted so that the colour is quite distinctlv darker than the 
tone to which the white spot is to be brought. No attempt 
at matching need be made. 

With the brusli first dipped in the coloumf water, and then 
freed from moisture as completely as possible by twirling it 
against the back of the hand, the spot is obliterated by one 
or two tiny Sight tor bes ol the pointed tip of the brush, 
Ihe simnllest possible Apwik of colour should be applied at 
each touch, ind if several touches arc needed to fill up a spot 
they :$houJd be dudinct. Any attenipt to mop the colour on 
to the print is doomed to failure, I Unsuccessful work coji be 
removed by a quick wipe with a damp rag. 

Ihe place of water-colour paint is often taken by water- 
soluble dyes, which are supplied ready-prepand. in the form 
of a Eionccntrated solution, for photographic nse. .Matching 
of depth of tone is doue by simple dilution, and the method of 
application e^^actly as dfcscribed for wafer-colour paint 
Dyes liave tlieacl vantagL^ that they am absorbed by the gelatine 
instead of Ijdrig on the surtaco like paint, so makin^r tlie 
presence of haudwTJtk much harder to detect. UiiHuccesslul 
work, however, can only be removal bv soaking the print in 
water for a prolortgeii period. Local removat of a Small 
jhirE of the work done is therefore difficult. 

Squeegee. A rubber-covered roller mountec] in a grip 
handle, or in tlie case of a '' flat squeegee." a tongue of rubber 
mounted in the edge of a flat wooden handle. It is used for 
bringing a sheet of wet paper, or a print, into contact with a 
i^ond piece of paper, a sheet of i^loss, or a ferrotype pLite. 
Used chiefly in glaring prints, but is also useful for expelling 
surplus moisture from prints before putting them to d^y^ 
Also used in carbon and alhed processed. 
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Stftlns 


iSmLns. With modem deveLopers^ and modem methods of 
working, stains iti negatives In the CQunm ol oidina^’ 

developing and iixing are rare. A scummy stiriace deposit, 
liowever^ is fairly otttn mvt ; usually it is due either to hard- 
ne^ of stater or to use of a ver^^ over-worked fouDg batii, 

Stains on prints are not uncOTniiiOU : they are doe to 
allowing tlic ^vetoper to oxidise in tlie print before it is nil 
washed away. If on M.Qx developer has berui used, the ataios 
arc generally yellow [ with amidol they are blue to blue-browlt. 

Kegotives and prints that have beeu kept for long periods 
often show a metallk; indcsceuce or bronziug. tun^g to a 
brown or even yellow colour in extreme cases. This is due to 
the eifect of sulphur compounds in the atmosphere^ and is 
usually most m^ked round the edges of print or negative. 

Uneven stains can quite easily arise during stipplemcntary 
treatments such toning or intensificadon. In ev'ery case 
tliese are due. not to the toner or IntemiBerg hut to impurities 
already present in the negntiv'e or print b^ng traatM^ in¬ 
complete bxing or inadequate washing are the two moyt usual 
causes. 

For developer stains of ail kijuli^ whether on negadves or 
prints, and for the iridescence of old negatives irud pliots 
mentioned above, the following treatment, due to Ilford Ltd.# 
provides the most un~tain cure. 


Bleach fully in :— 
Pbtass. permanganate 
Common suit . 
Acetic acid, glacial , 
Water to - 


50 gr, (6 gnw.) 

ioe. {ijgma,) 

I 02. [50 c.c.) 

20 0 £. (l.ODOC.C^J 


TJlis ^liidon Oxidises almost ojiy jJitain to a soluble substimen^ 
Negati\*e or print is left in the solution, with continuous 
rocking of the dhdi, for about twice as long as la ueedixl to 
bleach the image, then washed until the wash-%vatcr Is no longer 
pink, and iH^aked In 5 per cent metabisulphite aolution till 
none oi the brown colour due to the permanganate remains^ 
It is then rinsed and redeveloped fuliv in a developer containing 
a mintinum of sulphite, waslied, and dri^jd. 

If a negative is ev^iy stained, it is best to make no atteiupt 
to remove the stain ; it will do no harm. 

Uneven stains arisiiag in the course of intensification or the 
like must be treated ou ttic basis of wUat is known of their 
composition, and no general treatment can be suggeked. In 
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on Finder? Stfll* PlatM ftoJ Pd}>tr« 

any casc^ inaioy such stales have mneb the ^me compoSitioa 
35 the image, and cottsct^utntjy cannot b< mmo^ied at all. 

Surface deposits iknd scum can oltcn be removed by soaking 
the negative and rubbing its surface firmly, while under water 
in 3 dish, with cottonwool. 11 due to hard ^^-ater, the ne^tive 
may be soakiad in a z jkt cent, solution ol hydrochloiic or 
acetic actd+ dnsed briefly, and: dried^ But the treatnient that 
is most genoralLy applicable to surface deposits^ since it does 
not depend on the chemicaJ nature oi Uie deposit, is to remove 
it Ifam the dry^ negative by hiction with a slightly abrasive 
preparatiDn such as Baskett's leducer 

Dn^tiijyprr stains w pnnfi can be avoided if core is taken 
to waah out the developer fin water, ^Lop-batli, yr h>'po) as 
soon 35 pos.^ible, and meanwhile to slow its oxidation by 
keeping tne print in a mildly acid solution (stO|Hbath ; add 
hypo}. I>e!iirabie precflLutioiis include keeping the print under 
the developer during development and giving it a r|uick 
but tborough rinse before fixing to remove all de'^'eloper 
adUntiTig to its sur^e. Fixation in an add bath is essential, 
and the print should be mo%^«l about freely lor the first 
20 seconds or so to ensure that the acid has full access to the 
print, and so can neutralise Oie alkali of the developer. Even 
with these precautions, stains may occur if the print is exposed 
to tlie air while in the hy^ bath ; it should be tunied lace 
down and held under the liquid by a small weight if it tends 
to fkiLit. As the nJkali carried over neutralises the acid in 
the hypo, this should be generous in amount and may be 
rcplcnishi^ If thought desirable. If these precautiDns arc 
taken, stained prints need never be met with. 

Small dark-bmwn 5peck9 on a print are generally due to 
chemical dust. Solutions should not be mixed m tire dark¬ 
room, or in the room where prints are to be dried, if this can 
possibly be avesided. Particles of developing agent, patticu- 
lorly amidol^ arc likely to get carried about invisible dnst^ 
and will cause Intense stains on any print, hnished ot not, on 
which they may chance to light. 

See also CutaniKo Bath and Negatives, Defects in. 

Stalna un FLogera* See Sxj.n, EFFxCTa Ol^ Co&jiicaLs on. 

StaLne on Ne^orivea, See Stains^ Negatives^ Defects in: 
and CtMARltsQ Hath, 

Stale Plkitca and Papers^ See BftOMlDl Paper! also see 
Fogged Plates* to recover. 


StAiid Qimem 


Photography 

Stijnd Camera. A camera, intended for use on a stands 
smd, except in the form of si " hancl-aLOd-^stand ” camera^ 
gcnctaJiy incafXLhlii of use in the band for snapshot work. 

(See Camera p also Tbipoo, Swing Back, DiSirOftTtOjf, 
AmrniTKCTimAL P^ioTOGRAPinr, and Focusing Screen.) 

Stand Development, See DEVELOPMENT. 

gtaodar^ C^dlc. Tbe ftindamcntai b^sis of iiU units 
u!^ in mea&nring tight. The International Standard Candle 
is of spermaceti wax. bumtog at the rata of i jo grains of 
>fi|]ertiinreti per hour. Its light ontput 39 verv' close to that 
of an ordinary domefitic tatidle, and lor ordiE^ary^ ainateuT 
work, not striving for high exactitude^ a riomestic candle 
may be taken m having an output of one candle-power. 

iitntueticH, Fhotogrophic. A full-length photograph h 
mounted on thin plywood, after wliioh the outlines of the 
hgure a4x cat round with a fret-saw. The resulting " statuette " 
is mounted on a small wooden base Suitably hnished. 

StcDopalc FhoCography (an>>uir[i^, in sen^ of a narrow 
way), Sjuionymous with phnhole photography 

Step Wedge, Sec Wedge, 

Stereograph or Stereognun. The term applied to the 
stenmeopic picture mounted and ready for viewing in tbe 
stereoscope, {See Stebeoscopjc Piiotogj^apiiv.) 

StereoiHlCon. A name employed frequently in America to 
decedbe the optical fan torn or projector. 

Stereoscopic Photography. The reproduction of the 
effects of bmocuhir vision by photographi-c meana. In 
viewixig a w;enc, near objects can clearly be i?een to stand out 
from more distant ones, and the distance of any object from 
the obsmer can be judged with fair accuracy. The scene, 
in fact, is obviously ‘solid, not flat. This cflect of solidity is 
due £q the fact that the two eyes survey the scene from slightly 
diflereat viewpoints, the two slightly different viewji being 
fn-^ in the brain to gi^'o a single '' iilid “ picture. Clearly, 
no photograph taken from a sbigk viewpoint can duplicate 
this ^ hence the flat " appearance of a photograph. 

In steriNJscopjc work the subject is simultaneously photo- 
graplicd from two viewpoints, separated (usually} by the 
width between the eyes ; tltese similar but not quito identical 
photograph are then mounted side by side and examined in a 
viewer {stereoscope) so designed that the picture taken from 
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StereoKQpIc PhotoArapb^ 

the right-hajicl viewpoint is seen by the right eye^ and that 
taken from the left-hand viewpoint is seen by the Icit eye. In 
this way the observer is offered a c]o$c duplicate of wlrat he 
would have seen in looking at the original view, and the 
sensaiion ol relief, or aolicjity, is vividly reproduced. Tlie 
wider apart axe the points from wliich the views an; taken* 
the nsorc pixmounced will bo the sten?cscopic effect; but 
a distance equalling the av'erage width between the eyes 
(about si to ji in,) will generally be found to give the greatest 
truth. To this, however, there are ejoceptions, ^neh as when 
the view is at a great distance and there are no promliicnt 
objects in the foreground (fff.g. mountaiji scenery'}. In this 
case the points of sepamtion between the two view'-points 
for the camera may be several fe^t, without a markedly un> 
natural effect bring produced. On the otlier hand, the 
jicarer Use subject is to the camera the greater must be the 
care not to have the lenses too far apart, lor the relief w^ill be 
eTtaggerated if Uie lenses are at too great a separation. 

Claims are occasionally made for various viewers that they 
enable ordinary (single} photographs to be seen stereoscopic^y. 
In the strict sensCp this is of course nonsense, but there is no 
doubt that prints or slides viewed in such an apparatus do 
often look more convincingly " real" Utan when looked at in 
the ordinary ivay . A note on the reason lor this will h* found 
under Uie heading of Vje.wer. 

Stereoscopic Cixmetas and /.jmfM,—A stereoscopLc canicra is 
in dfect two identical cameras side by side, with the lenses 
spaced apart by the requisite distance. Those of stand-camera 
f^ttent had a wide Iront-panel for the two lenses* joined by a 
single bellow^ to the back, which was fitted for stcieo-size 
plates, sire 6[ x 3i ins. To prevent the image from one [ena 
overlapping that of the other^ a removable septum or division 
was placed down the centre oi tlie bellovrs. By removmg the 
septum, and replacing the front panel wiLb one caTrying a 
single lens* many such cameras could be used for ordinary 
tingle-picture wrork. A number of haiC-plate cameras w'ere 
also htted w'ith a septum, and had special carriers to allow 
ster^KHslKC plates to be used In the slldcif. 

^lore mc^em Cameras have t^en made in box form to take 
plates of ciLher 45 x 107 mm. (i^ x 4^ ins,} or b x 13 cma, 
(2] X 5|| ins^}* a third camera In some cases being pUiced in 
the cenlro to act as a focuring finder* so providing all the 
AdvanUges of a reflex camera. A roll-film stereo reflex for 
pictures 6x13 cm* is also made. In all such instruments 
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Stvre^acfsplC Fliotoftrapb^ 

the facnsiaj^ moveiDent of oil three lenfios, and the iris 
diaphin^ins ami gutters of the two taking lenses, a^ie conpled 
together to provide the conven tenet nects$aiy for snapshot 
work Tht$c stoaUer pictured can either be viewed direct in a 
stereoscope designed for them, or enlarged to give pktnrts cl 
a suited to the older standard steropacopt. The lenses 
used in a stereo cameia must be of precisely the same focal 
length in oider tiiat the two Lmsges may tit of exactly tlis 
same size. Even a small discrepancy in this direction makes 
it impo^ible for the two pictures to coaksce properly in the 
Stereoscope. 

SlereoscQpic Ntgaht'^s Pritiis .—If a print is made direct 

from a atereoscopk negative, the picture taken by the right- 
hand lens wdl be oa the left side of the print* and vim veryd* 
That thifl is so can be seen imagining tbe hnished negadvep 
with the pnnt hi contact with replaced in its oHgiaai 
position in the camera. - The right-hand print will be on the 
right side, and facing the back of the camera, but will be 
upside down. In turning it over to get it right way up, the 
pictures also change sides. Such a print therefore baa to ho 
cut, and its two h^ves transposed. After mounting the nist 
print with its base parallel to the bottom edge of the mount, 
carefully measure the distance fcom one object on the left of 
tbc picture, and from another on the right, to the bottom edge 
of the mount* The second print must be mounted to that the 
two Images are at exactly the same Ixcights os in the firsts or 
they wdi not coalesce properiy. The prints should be to 
trifiimcd thnt (for a stondoid atoreoscope] the two imags of a 
foreground object come not more than 5 ins* apart when the 
prints are mounted. The left of the rigbt-lriuid print should 
show a little mom of the subject than the left of the left-hand 
print, and the right ol the left-hand print a little more than 
the right of the right-hund print* A space of about to J in. 
should be left between the prints. 

Id avoid the need of cutting and re-mounting a transposing 
frame may be used. This movea the negative bodily acrosa 
the printing paper enabUng the prints to be made separately, 
each in its cornet position* Such a frame is a great con¬ 
venience in printing, and ta pTucticaUy essentiuL when mahing 
stercDscopic tranapareucies. 

Unrg an Ordinary Cum/rd —An ordmax>' camera can be 
lised for stertoscopic pictures of autionary objects by taJdng 
two pbotograplis in flucoesaton, moving the camera horirontally 
by ubout 3 ina. between exposures. SpecuJ tripod tops for 
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Sterr>''» Prwzcun 


SCTQlW LJglit 


niovirig tbe caniera ana ht obtft-irted. For one miniature 
camera an ingeoiokLa pnamatie attachment made^ and thji« 
fitted over the tens^ enables the camera to produce a 
stereoscopic pair of negatives, each 34 x iS^ mm.* in the space 
normally occupied by one 24 x 36 mm. Irame^ 

(See Star^owpic Phoiography, by . 4 - W. Judge: also Chap. 
4S of Clerc^s Photography^ which deals very Juliy ^Lth tbe 
subject.) 


Sterry's Process. A process introduced by Sir. John 
Sterry for obbuning soft bromide prints frqni hard-contrast 
negatives. (See Bromeob PAPna:,) 

Slop Bnili. An acid bath into which pUteSp hlms or prints 
a4re placed after developinjBnt to check any farther developiiig 
action and to prevent stains^ For this^ 3 per cent, acetic acid 
ts moAt CDmmotdy itv^d, thongh a per cenL solntioo of 
mntabisulphite Ls equally elective. A hardening stop hath 
(^.wJ is often used between development of a miniatarg Mm and 
h^tion : this provides protection against rcticuLationp fnlitng, 
scratches and other possible damage. 

Stopping-out. S« Bi-ockiso-gut. 

Stops« Sec DiArnkAGll^ 


Stress Mnrke. Bromide and gaslight prints ofxasioaally 
show liac&, in appearance temch hke pencil marks, which are 
due to abrnsion of the surface. This Lrouble is no longer at all 
prevalent, n# most papers a piotective mating to prevent 
thiSn (S^ So^itRCOAtiNO). In most casea these marks am 
be removed by rubbing the dry print with a pledget of cotton¬ 
wool wetted with methylated spirit. If this fails, they may 
be rubbed with :— 

Thiocarl>aniidc . . » 5 gi^ (0-5 gm,) 

Nitric acid .... 5 mins. {0-5 c.c,) 

Methylated spirit , ^ . 1 or. [15 c+c.J 

Water . . . . . J ,* (25 c.c.J 

Care must be Uken when using tlite, as it is a fairly cmrrgelic 
reducer. 


To avoid stfc$s marks a tiny crystal of hypo added to the 
developer often prOv<^ ef&cacious; it will ;^w dev^pmeuh 
but the whites will be very pure. 


^robo Li^lir- Abbreviattnu for stroboscopJe himp* which 
h a type of speedlamp (j.u.) built to give rapidly repearing 
dashes at e^iactly equal intervals timed to ayncluonlEc with 
the movement of machinery or other subject in contlauDus 



Sulphide TmLng Sunning Down 

motion ■ By tlbis the jnachlneTy, thouf^b in faptd 

moUan^ can be viewed or photoijraphod a-S thoiiiih stationary 
or in slow motian- 

The term is quite often wroni^ly applied, particularly in 
Amerienp to spwllajups in general. 

Sulpfatde Tontngf See To?tlNOp 

SuIpbocyaaJde. Alternative, and less correct, term for 
tbiocyaniite, 

Sulphur Dioxide. [Fr., Dioxydi df Soufit ; Ger,, Schwtjd- 
didxyifji^ 50a>»64. A gM prepared by reducing sulphuric 
acid with charcoal, and obtainable commercially in thick gUss 
isyplians, in winch It is liquefied under presstut. It has the 
well-known pungent smell ol burning sulphur. Dis&olvei In 
water to form sulphtiroit:? acid tlie acid corre¬ 

sponding to sulphites. A sdlutlDii »f Sulphurous acid, or of an 
acid fiulpbite (bisulphite as KaHSO#, or the comnicner 
metabi-iulphlte as K,SfO J smells distinctly of sulphur dioxide, 
as does an acidified e<»1gtian of the odourless normal autphite. 
The acid is oI importance photographically as being one of the 
few that can be added to hypo solutioii to acidify it {and so 
prevent stains on prints or negatives) without decomposijig the 
hypo. It is xuo&t usually added in the convenient form of 
metabistaphite. (See Acin Fixing Bath ) Sulphurous add, 
and all sulphites and bisulphites. Oxidise readily on exposure 
to air, fonning sulphates^ 

Sulphuric Add (Fr., Actda sul/uriqu^ ; Ger.^ Sekwe/fhduTt). 
H iSO^ *■ gS. It Is prepared by roasting iron or copper pyrites 
:^d Dxi^sing Die sulphur dioxide. Specific gravity, 1-84:5. It 
is used in photography os a clearing agent, and for many other 
purpoM. It forms salts <^LIcd aulphatea. It ia extremely 
corrosive and caustiCr Great heat is evolved when it is mixed 
with Water, the temperature being raised to nearly boiling 
point ; great care, tberefore, should be used in mixing it. 
Always add the acid slowly to water, not water to acid. 

Sulphurous Add. See SuLPHoa Dioxide. 

Buck Mount. A lens is said to be in a sunk mount when 
the thread by means ol whicli it Is screwed into Us fiance Lies 
approximately m tlie plane of tlie front combinattoo Practi¬ 
cally the whole of the Icna tlicn lies behind the fiange. This 
t>'pe 01 mount is chiefly used in reflex cameras, 

iS^lRg Down, Term appUed to the darkening of thc 
higb lights of a print by the direct action of light, without the 
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Supercoatlng Suppl^mecitary Lea* 

interv^cntioii oJ a negative. AJUiougb d^ved qriginaUy from 
dayti^ht printing with printing-out papers, the same term 
us^ Inhere the dark^^ning is done on the enJai^iog ea^el Jifter 
removni of the negative. (S« Enlarging?,) 


Supercodriag. A layer o( plain gelatine covering the 
emulsion (picture-forming) layer on development piapers. It 
is added to prevent sstress-niarks Rtijcr without snper- 

coating should be used for prints to be used for the carbro or 
bromoil proci;s&e 3 , as its presence makes these processes much 
more dilbeuLt to work. 

Supplementary Lens. A kn*, usually a simple spectacle 
lens of Jong focas^ added to the noniial camera lens to alter its 
focal length or to enable it to be focused, without extra 
e^ctension, on very near ohjeeta. Tbe focal length of the normat 
lena is increased by adding to it a negative (concave^ divergiug, 
or rodiidng) lena. and is decreased by adding to it a positive 
(convex, convergings or ntngnifying) lens. 

To convert a lens of fcMial length /j to a new focal length /. 
the auppJementaTy lens wiE need to have u focal length F fttich 

that F = For example^ to convert a 4-in, lens to a 

/i 

foc-al length of 3 ins,^ the focal leugtii of the supplementary 

lens will have to be ^ ^ To convert it to a 

^ 3 * 

focal length of b lOs- the supplementary lens needed will be one 

for which F = ^ ^ ^ —12 io^ The negative sign 

indfeatea that the Ipns, of ra-in. focal length, must lie a negative 
(or reducing! one. 

Tbe other ijnestioo, as to wlmt new focal Length /, will 
emerge when a supplemcnlary leris of focal length K is added 
to a camera lens of focal len^h is ansn'cred by the sLndlar 
f F 

formula /, = ^ Kote that K must be given a negative 

algo if the supplGmcdtary is a concave lens. For exampEe, to a 
Jens of/^ « b ins., a positive supplementary F = 15 ins. i.^ to 
bo added. The resulting. JbeaE length /, w'ill be 

6 + : 5 “« “ 

If the supplementary were negative, the resulting focal 
I b X (—15) 6 X ij CO 

leugtli would be ^ « - I ** ™ 10 ins 

0 — 15 85 — 0 9 
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SupplcmcDCELty Li?iis 


Nntl^ir qf tbcM fo^tlli^ 2 ^ is strictly accoiate. as they do not 
taltff into coo^lderation the sepruiition between the lensea. As 
the separation h^ to be nieia^tired, not from the surface of the 
lens but from one of its nodes, anti o9 the position of tJie nodes 
in the nonnaJ camcm lens is seldopi known, it would not help 
the photographer to complicate the lormni^ by introducing 
a figum for the sepamtion. (But see I-slns Fotoul®.) 

\Mion the fccul length of a len^ is altered^ so also Is tite 
(lista^nce at whicii it has to be pSacml from the Tilm to focus 
distant objects, llie value of the stops is also changed^ the 
alteratkm in /^'number being tJimctly propartional to tlie 
alteration in fo^ length. When a b~in. lens is converted to 
ic ins. by adding a supplementary lenSp the ^op marked /)& 
becomes actnuUy//lo, and all other stops are Entered in the 
same ratio. Nnw values are theuefore found by multiplying 

the hguFcs marked by [or m each case. 


Supp^*m£fftiffy /nr Focusing ^—CaiueraA with fbted 

extension frequently rely on supplementary lenses for focusing 
at distances twiow the nearest marked on the fociising mount. 
For iDCustng on a near object^ the focusing mount is set at 
*' Infinity and a positive suppkmeotary kns, of focal length 
equal to" the dbbuice of tht object from the lens, is added. 
For focusing on slightly nearer objects the fex^using mount can 
still be used^ but cakulatloti is necessary to determine the 
actual distance in focus. With a supplementary^' lens of focal 
length F, and with the scale set to the marked distance D, the 


DF 

distance on wlikh focus is secured will be For the 

D + F. 

calculation both D and F must be in the Bamc units : if a 

aO'in. supplenientary ts and the scale is set at 5 It. 

(ta ho ins.J^ the dtstance of sharp focus will be ^ ^ — 

“^^=<5 Ins. 

OQ 

It ahouM be noticed that if the nearest poJnt ou which 
the camera coo be foensed is a scries of supplemeotaTy 

letise;^ of wMch the focal lengths are N, ^ will 

.^34 

provide, ^ith the aid of the focusing kdj ustment on the camera, 
means of focusing on a contintious mog^ of distances from 

infinity to ^ , Forojcampk, if the camera will focus to 3 
^ T t _ 

feet, a suitable series oi sopplcmentary lenses ’would have local 
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SwlD^ Bn£k Sj'TicIirD-Sy^iillght PhmDgrapby 

ol 36. ta* ^ and 7^2 uie]i«. I^o (octising-ninges 
wouJd tben be respectively 36 to iS ios.^ i 3 to zz ins., ii to p 
UW,, q to 7^11 ins.d and 7*3 tod ina. 

For clow'up roctising, ackromatic supplemcDtaiy lenses cun 
be obbuin-ed, and with the^ tiie letis may genurally be used at 
In Li npertuiD. If a siitipte spectacle letu is used {menisctis fotm 
is best) the corrections of the caitie tii lens will be to sooie extent 
upset, and Btopping down la almost certain to be necessary to 
give sharp definition to the corrtOrS oi the picturt. With thia 
use ot a supplementaty lens (at fixed extension), no change in 
effective stop-ntimber occurs. [See also SfectaCi.^ Liis's,) 

Swidg Back* Movenieut fitted to many stand cameras, by 
the tisc of which the plate or film can be placed at an angle to 
the axis of the lens. Its use is twofold. 

When the camera is tilled upwards to include the trip of a 
building, vertical Lines do not remain paroliel on the plate, but 
Gonvergo. At the cost of iuttodacing some tUstortioa, Hiis 
convergence can bo avoided by swinging the back ol the 
camera into a vertical plane, (S« I>isroftTioN, and also 
Risking Frost.) 

The otlier use oL the swing-back is for focusing. If with a 
level camera, the back is tilted backward at the top, the part 
q[ tho plate on which the image of the foreground falls is 
farther from the lens than that on which the image a I the 
distance falls- With a suitable subject, this may enable botLi 
foreground and distance to be brought into focus simul¬ 
taneously at a larger stop than would tie poesible if lens-panel 
and plate were rigidiy parallel. For this use a swing frcmt 
[see Ristxa Front) is even more suitible, m its eniployment 
does not upset cLro verf icalily of upright linos. A side-swing 
to either front or back is sometiincs found ; it has occasional 
value tor focusing when objects on one side ol the picture are 
nearer thsn on tho other. 

Swing Front* See under Hislxc Frostt. 

SynchroflEi^h Phorography. The taking of photoftaphs 
witli a dodhbulb synchromsed to the shutter of the camera. 
See Fi*asiigon. 

Syuchro-SunLLght Photography * See that head mg uud^r 
FulsKGUN* 
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Telcphom Lens 


— T — 

T*]botype+ Sec Calotvpe- 

Timlc Dcv^I&pmtnt. See I)E.\TLJ_oraitKt. 

TcchiLleolor. See Colour Fiiotoghaphv. 

Telcmeier- Another name for Ranok-Finbilk, 

Tclephalogmphy* Photofiraphy with a tdcphoto Itna, 

Telephoto Loqa. Strictly, a lens the focal length of which 
Is conEider^bly in excess of its back focus. The term is altcti 
incorraetJy applied to lenses of normal construction, but which 
have a focal len^h longer than is usuaE fur the size of negative 
for which they arc to be tised. 

A telephoto Jens is always composed of u. positive front 
element and a ncgrtlivc back element, the separation between 
the two being fairly large. Variation of this separation varies 
the fiscal length of the lens, but as much more elaborate 
corrections to the kos are needed to take advantage of this 
variability, and practical difhcnlties In liartdiing the lens are 
abo tritioduccd, all modem telephoto ienses are designed In 
rigid mounts and giw one definite focal length only^ They are 
referred to On this account os " fixed-focus " to'ephoto lenses^ 
but it is to be noted that this does noi Imply absence of a means 
of focusing on near objects. 

The mcderii hxed-focus telephoto lens generdilly has a focal 
length nbout double (but some times three times or tiiore] the 
dJagoDal of the Dcgativc far which it is intended* and is built 
to work at a distance from the ftlm about ct^upl to that of a 
lens of iiormol focal length. Such a lens can readily be made 
interchangeable with the normal leas on any camera having a 
focal-plaJic shutter. Its narrow angle of view necessitates a 
specif vjew-ftndeT, and extra care in avoiding camera'shake at 
the moment of expoaure, bu' in »ll other respects it is used 
exactly like any nartual lens. Fixed-focus telephoto lenses 
generally work at apertures from about//3^5 to about 

It is specially to be noticed that the value of a telffpboto'leris 
is not entirely, or even chiefly, in photographing distant 
objects ; in practice, its main mse i« often for portraiture anil 
close-up figure work, for which it enables a more distant 
standpoint to be used than a normal lens would permit A 
particular adA'antagO of the telephoto kns is the more natural 
perspective given, ns comped with a lens of standartl focal 
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Telephoto Lenft 

length. Only with extremely lcng-icx:u& lenses does the angle 
of view become noticeably too narrow. 


The older typo of variable-foctia telephoto lens was some^ 
Limis made yp asan independent unit, but more often cowiflted 
of a "telephoto attachment" used in conjunction with the 
normal lens. The attachment wa5 a corrected negative lens 
mounted at the back of a telescopic tube ; to the front of the 
tube the normal Jens was screwed^ and the whole was then 
mounted on the lens panel. Such a. combination is only suited 
for use on a atand^meta, but has the advantage titat qnite 
high magnifications can be obtained for special work. An 
extremtfly rigid camera, well auppcrted on a stout stand, is 
for work of this type. 


The magnificaUon tn given at a camera extension E w-ikeo 
using a neeative lens of focal length /, is given by:— 

^ ^ Thus with a camera-extension of ii ins. when 
u5iog{? negative lens of focal length 3 ms.4 the magnificatiDn in 
n^e Is + I “ 4 + * “ 3 times. The effective focal length 

tif tho combination is then five times that of the positive lenSr 
and the diectivc //number, on the basis of which exposure 
must be calculated. U likewise live times that marked on Uih 
stop scale of the positive. If this is set at fU s, with &ve 
times magnification exposure must be as for/^az. 

Tlie diagonal of tlie held covered on the focusing screen is 
given by O " (ur ■“ l) where/j is the focal length of 

the positivtf lens and the diameter of the negative lenSn 
Thhs formula applies when the posiUve is stopped down ; at 
larger apertures the field covered U also larger. 


'fhe foilowiirtg formula; will be useful in choosmg a negative 
lens to use with the existiRg camera lens (focal Icngtli A)- 
For a magnification m at an extension equal to u/ir the negati^’e 

lena sl»ould lba,ve a focal length /. = ^ 

cover a negative of diagonal D it shon^ have the diameter 

H „ (**• !>■ It should be set back from the posIHvu 

* {m — ij" 


lens by a distiLnce d ^ 


7 i. 
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T«t«VlAL{Hl 

TelevLftLan u tiie t^roduction of moviog pictom witli a 
wire Of wireless link between transmitter anti foceiver. Ttitr 
tpmge the studio scene or of a cinema film Is not tnuismitted 
as a wbdte, but is expiated point by pointy firtd signals cope- 
stponding to ibe lUimwatioEL of each point are transmitted tn a 
r^lar sequence. At the receiver the LnvefM process takes 
jilace iu the nsconstitution of the picture. 

The general practice is to use a cathode-ray tube at the 
receiver. This consists briefly of an evacua^ gtaaa bulb 
with a flattened end coated with fluorescent materi^ l this is 
the screen and it fluoresces brilliantly under the impact of 






higb-velocity electrons. An election gun is included in the 
tube and produces a narrow b^m of electiuns which can. be 
focused on the screen by the applkation of an electrostatic or 
electromagnetic fluid. The fluorescent spot on the screen can 
be made of the order of 0-5 to r-n mm, in dtameteTp 

The beam of electrons can be deflected as required by 
suitable dcctr&static or electromagnetic hdda* so that the 
fluorescent spot caii be moved almost instantaneously to any 
position on the scieen. The mtenslty of tbs electron bcsmir 
and hence the brilliancy of the spot^ can be con^lled at will 
and almost instantaneously over a wide range. 






































TelevUlaa 

Thi: spot Is arrmigea to mdv* un ^ of pnmllcl lines 

from left to right across the screen. Keferring to the 

spot starts at the top left-hand comer at A and moves stiAdpy 
aemsa the semeo nod slightly downwards to "B, It (hen dies 
back ver>- rapidJy to a point C below A and starts to trace out 
a new line CD below AB. On reaclimg D it flies back to E 
and traces out EF, and so on. 

At the bottom of tbc picture, having traced GH, it flies back 
to I and Starts to trace out another line as before. In this 
cose^ however^ It reaches the botfotn of the picture at J before 
it nsachea the right-hand side. The spot riow flics up to K 
and traced out the remainder of the lint KL above AB. On 
reaching L the spot flieg back to M and then tracK out MK 
between AB and CD. From N it goes to O and traces out OP, 
It coatihtifs in this way, tracing out a second serjM of lines in 
the space? between the flrst aeries. x\t the bottom the lines 
are QR, ST. and from T the spot Hies back to .4 hnd tJie whole 
process starts again. 

This Ls the usual interlnccd scanning and the complete 
frequence of events from A back to A forms one picture, and the 
half-series from A to J, or from K to A, forms one frame In 
the li-B-C. trajisniissions there ore 25 pictures a second, 
or 50 frames, and 405 Hues to each pknire. 

Cathodc-ray methods iure used in the Emitron transmitting 
camera in which a beam of electrons performs precUely Ihe 
same evolutions as that in the receiving tube, Synclironiaing 
pulses are itiscrted in the transmitted signal at the end of cviyrj' 
Une and every frame in order that the beam in tlie receiving 
tube may be kept exactly in step with that in the transmit^r ^ 
at any infitant, the beams must be in exactly the same positions 
relative to the borders of the scrcetUv 

The tmnsmittcfl picture sigrutl Is at any instant proportional 
to tlie mean iUaminatlon of that small parr of the image upon 
which the electron beam of the Eiiiitroji fails. The brilliance 
of the Jiuore&ccnt spot on the screen of the receiving tube \s 
sttniiarly n^ughly proportional to the picture signal. Conse¬ 
quently, the brilliance of the spot is conlinnaJly varying os it 
moves over the screen and it is these variations of brUllancy 
which build up the picture. 

Interlaced scaitning la adopted in order to reduce flicker^ If 
the same 35 pictures a second were retained and st^quential 
scanning were used—that is* if all lines ware tracotl in order 
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£mm top to bottom aiid the second: set were trsicwl out on top 
ol the first—there would be f^::rious flicker. By dividing the 
lines into two Lntnrbcwl sets the Ricker fresiliency Ls doubled 
^id becomes 50 c/b. The rtsolt is no obBer\-nble flicker. On 
close Inspection of the picture^ a small amount ol interline 
flicker can be detected, but this is not noticeable at the normal 
viewing distance. 

Tt must not be forgotten that at any instant there is only a 
single spot of light of perhaps mm. diameter on the screen^ 
The illusion of a picture is produced by the retontivity of the eye, 
helped somewhat by a small amount of persistence in the scrtcn. 

In the photography of television images this must be borne 
in mind if good results arc to be secured. As there are 35 
pictures a second the ideal cstposure is i/a^th of a second. 
With a longer exposure movement In the picture will be trouble¬ 
some ; in tact, longer exposures can be used only on scenes with 
little or no movement In them. 

A shorter c^tposufe than i/sjth of a second must not be used, 
because it will not give a complete peture. Exposures between 
r/J3th and i/5.oth of a second wdi give n negative on which 
there IB one frame and a fraction only of the second interlaced 
f rtLme< Exposures less than 1 /50th gf a second will not give even 
one frame; part of the picture will be cut off anil in what 
remains there will be only one-h 4 df the comet number of 
scazLoing lincs- 

It will be found, however, tliat there is no temptation to 
use a shorter exposure than i/3f^th. of a second^ because the 
brillijuicy of the television imuige is such that it is often difficult 
to obtain a good negative without a much linger exposure 
than this. With plates of speed 31° Sch. and on /[& lens an 
expKJSure of about 3 sees, is necessary for the older type of 
catbodc^ray tube I 

With modem tubes the hnlliancy is grentcT and quite good 
resnlliB are obtainahie with a i/2jith of a second exp^^re pro¬ 
vided that a //3'5 lens is owL The correct exposure from the 
poin t of view of negativ*e density is nearer i /t 3t b of a second, but 
uithough somewhat under-exposed, better results are secured 
with a^ut I /25thof a Second, because nio%^emciit in the picture 
tan bo ignored. It la 00 longer naccss^iry to wait until everyone 
in tlie picture Is motionless. 

The camera should be aa far from the tube as possible, while 
ctumlng a reasonable sire of image on the plate, [f it ia too 


Temp^trutui^ Test Fapen 

near^ the focus will deteriorate round ttic edges of the pietttre, 
bcoLiiite tlie end of the Cftthode-ray tube ia convex. The 
curvature of the tube is tnade as smnJE as pos^bk consistent 
with nsoclianicaJ strength^ but is often appreciable. 

Care ahouTd also be taken in tbe adfustment of the television 
receiver. The temptation is to increase the brilJiancy too 
much In order to keep the exposure at a Diinirnum. With 
excessive brill Sancj' the size of the scanning spot increases in 
white parts wJtti theequivaltintof a loss of focus in the tcievision 
picture. Better fesuSta will be abtaitied at less briJliancy, hut 
a longer exposure, or better,, with a larger aperture lens. 

Temperature. Since heat will always pass trom a hot body 
to a cooler one, temf^rnture may best be Tuganicd a$ the 
potential, or level, of heat energy. It is rucasiiJ^ in degrees, 
the mcasiirement being conducted by observation of the 
expansion of a gas nr liquid as temperature rises, The 
fundaniehUV scale is based on the total absence of heat-eiw^y 
as zero level (see Aiisolute XEWPElUTUKnl, but practical 
thennooieteis tnJte as zero either the freezing point of water 
tCcntignule, l^^iauniurj or the temperature of an arbitrary 
mLxture of ice and isit (Fahrenheit), (Seo Theraiometrv,) 

As nil chemical actions take place faster at higher 
tcmperalures than at low% n knowledge or control of the 
tempernture in use is qssentUil in all photographic operatioiia 
in w hicli time taken into consideration. (See Development 
and Temperature Coefficjekt } 

Tempemtiire CoefPdeiti. A figure indicating the rate 
at which some quantity aJteia with varying temperaLure 
Photographically, generally the ratio between the times taker 
by some chemical process at two tempemtiirca dLfiering by 
lo Centigrade degrees, II, for example, a plate develops to a 
particular contract in 5 minutes at 25^ C., but takes q minmes 
to reach the same cotlti^t in the eamo developer at ij* €., 
then the temperature coefficient of the process in 9/5 or 18. 
(See also Thehkometrv and DEVKi.OPMKNT-) 

Temporary 6uppdrt+ Scc Carbon Process, 

Test Papers. SmM slips of absorbent paper soaked in a 
solu tion of btiniifi or other dye, and nsed for testing any liquid 
for Its alkaiinity or acidity« (See Litmus.) 
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Tliornwimoto' 


Te»da£ Pupcr 

Tuctu^ Paper* Sci3 Pa pm. 

Textile** Printing ™* See Sulk* Casvas* DiasotvpEp and 
Dvsinc ; also LAGGING and Carbon Process* 


TbermfiTneter. Instminent lor detomimiiig temperature. 
A bulb contaioiog mercury or coloured alcohol le connected 
witli a capillary tube Ijnag on a graduated scale. The move¬ 
ment of tbe surf ace^ ol the liquid along the stale, iMulting from 
<expaii3ion or contraction of the contentsnf the bulb, indlpatrs^e 
temperature ot the bulb, aud hence of the environment in which 
the bulb is placed. (See Temi^matuhk and T^iELKuoimsv*} 

Tbermometry. Three scales of thermometry art In generai 
u3e in dilliirent parte of the world. The Fahrenheit stale, 
tiBual in England, takes the freezing point of wnter m 51'^+ and 
its boHing point as In the Centigrade (or Celsius} scale 

usual on the Continent, these points stre represented by aud 
loo* respectively^ and in the Reaumur scale by o* and So*.. 


The follcm^Uig rules for tOnveoion therefore apply* 

To coith^ 

R/^aumur into Centigrade, Mnittply by 5 and divide by 4 - 

H^aumur mto Fahrenheit. Multiply by 0, divide by 41 

and odd 32 , 

Centigrade into E^aumn r. Multiply by 4 and divide by J ^ 

Centigrade into FahreiLfaeit. Multiply by 0* di vide by 

and ad d . 

Fahrenbeii into ROaumnn Subtract ja, mnlbpiy by 4 + 

and divide by 5, 

Fahrenheit into Centigrade. Subtra^ 32 , multiply by 5 . 

and divide by q* 


^Scc Absox-dte TEUP^RATune.) 
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Tbermometry 


FOK COKVERSlOJi OF FaHRFSHJ^JT^ C^NTiCiRADE^ ASp 

RIaumur. 


J*'- 


H. 

F. 

C, 

R. 

F. 1 

C+ 

1 ' 

+218 

+ 100 


170 

76-67 

61-3J 

128 

SI 33 

41-67 1 

JJ J 

99-44 

79 ‘s 6 

169 

76-Ti 

60-B9 

127 

S2-7S 

42'3J 1 

iio 

9»‘a.) 

79'* s 

t6fi 

"5'S5 

60-44 

136 

53^22 

41^70 ! 

J09 

9*53 

78-67 

167 

73 

10 

125 

51 67 

41*33 i 

JOS 

9? 78 

78-33 

1^ 

74'44 

J9‘i6 

124 

Srn 

40*09 

ao7 

97'a 2 

777* 

165 

76-6? 

59 t* 



4''*+4 

20<J 

96-67 

77'3J 

164 

73 33 

58-67 

122 1 

00 

40 

ao3 

96'11 

76-89 

ifij 

71'7* 

5a’2 2 

12J 1 

: 49'44 

39-56 

30.1 

9rs5 

76'44 

162 

73-33 

57-78 

J’24> 

[ 4«*#9 

39'** 


98 

7& 

161 

71-67 

57'31 

1 19 

1 40*33 

36'67 

303 

W44 

7S’S6 

160 

Jl-Il 

56-89 

1lg 1 

f 47V» 

Jg'23 , 

301 

9J-89 

75-11 

159 

70'55 

56-44 

1*7 

4;-a2 

3770 

aoo 


;-i'67 

131 

70 

10 

TlS 1 

4667 

HV 


9^-7# 

74-31 


«9’44 

js-56 

*15 j 

46-EE 

3*J'09 

199 

91" 

73-76 

15I 

153-B9 

35'** 

ti4 ' 

! 45'55 

j6 4+ 


01*^7 

73'J3 


66*^ 

54-67 

113 1 

1 43 

00 


gi*l 1 

;a-89 

*54 

67*76 

54-11 

ri2 1 

1 44*44 

35-36 


90^55 

73-44 

*53 

67-11 

53 78 

III 1 

! 4J'09 

JS'^s 

194 

9i& 

72 

*53 

66*67 

S3'3I 

110 1 

1 <rn 

34-67 

193 

89^44 

71 gti 

*5* 

66*11 

53-89 

109 1 

1 4^*70 

34'aa 

191 

88^89 

71-iT 

*so : 

6s*ss 

51-44 

id8 I 

42-22 

3370 !i 

191 

fi« 33 

70-67 

149 

85. 

82 

107 

1; 4J 67 

33'33 1 

190 

87'7« 

70-3 3 

148 1 

64*44 

51-56 

]o6 

1 4**1 i 

32-09 , 

1&9 

87^33 

69-76 

147 ; 

63-89 

51-ri 

IQH 

1 40-55 

32-44 

iM 

afr&7 

69-33 

T46 

63-33 

50-67 

lOl 

40 

33 

187 

86- X t 

6889 

U5 

63-78 

50'J2 

lOj 

39'44 

31*56 

1S6 

s' 5? 

65-44 

*44 1 

1 fi2-3? 

49'?3 

rD2 

jfl-89 

3*** 

isa 

88 

08 

*43 ' 

Si "^7 

49 33 

IDI 

' 30-3 3 

30^67 

184 

«4‘44 

67 s6 

143 1 

1 Sni 

4119 

IDP 1 

: 37 70 

30-22 


Sj^89 

67-11 

M* : 

(^55 

4344 

99 1 

1 37'32 

19-78 

183 

BJ'33 

, 66-67 

140 1 

eo 

40 

1 

i 36*67 

39-33 

181 

837a 

1 «■»» 

139 1 

1 59*44 

47-56 

n ; 

36^11 

2g-B9 

iSo 

B2-33 

! 65-76 

*33 1 

! 5S*K9 

47'** 

96 


39-44 

^79 

81-67 

, 65-33 

*37 1 

1 50*33 

40-67 

06 

m 

21 

178 

gi‘ii 

1 64-89 


57*70 

46-22 

94 

34*44 

37-56 

177 

Bo 55 

64-44 

*35 

57 23 

45'7S 

91 

11*09 

3771 

17fi 

80 

64 

*34 


4l'll 

92 

33*33 I 

26-67 

17; 

79*44 

63-56 

*33 1 

j 5 &-11 

44'S9 

91 

32-78 I 

36-22 

174 

78 89 

! 63-rt 

*32 1 

1 

4 |■4^ 

90 

32- Ji ‘ 

2570 

173 

70*33 

■ 6 j -67 

ill 

1 11 

44 

39 

31(57 

^5*33 

172 

77*70 

6j-32 

*w 

S4'44 

43-56 

BB 

JI-M 

24^89 

17^ 

77-23 

' 61-7a 

129 

1 

5309 

1 

43-11 

07 ! 

1 

! 3^ 55 

1 

24*44 


<535 



















Tbemnonietry 


Ta&ue rok Conversion or FahheshejTh Centigrade, and 


F, 

C. 

R. 

F, 

C. 

1 

1 

R. 

F. 

c. 

R. 


30 

24 

45 

6-11 

i 

4-»9 

I 

™J 7'17 

^ij *;8 

«s 

29‘44 

=3*56 

47 

5-55 


4'44 

0 

-17-78 

— 14^23 

84 

78-39 

a^ti 

41 

I ^ 


4 

— 1 

-lO’p 

-14 67 

«i 


33-67 

40 

4*44 


j-56 

— 2 

-ta-Sg 

— 15*11 

Uj 

77-a 

3 J-J 3 

J 9 

5**9 


311 

^ 3 

-19*44 

-15*56 

81 

37 

3 I- 7 S 

JS 

3^55 


3'67 

- 4 1 

-20 

-le 

8q 

j6‘67 


J 7 

3^78 


3 "33 

” 5 i 

-20-55 

-16-44 


26-11 

70 -89 

56 

1-12 


1-78 

- 6 1 

— 31 - 1 1 

-16-89 

78 

25'55 

70 %!^ 

55 

1-67 


i “33 

^ 7 

—31 '67 

-^7-33 

77 


20 

54 

1*11 


0*89 

- 8 

— 32 - 22| 

“ ^ 7 -78 

7 ^^ 

34-44 

lfl ‘36 

5 J 

“55 


0*40 

— 9 

—33'78 

—lB- 7 a 

75 

ij'89 

19-1 1 

32 

0 


0 

— ID 


!— 1^-67 

74 

3 r 3 j 

18-67 

Jf 

- 0 -S 5 

— 

6*40 

— 1 1 

-ar 39 

— 19-11 

73 

37 - 7 « 

| 8'31 

30 

— 1-11 


0-S9 

— 13 

-34-44 

'- 19'56 

7 ^ 

3 2" 32 

17-78 

29 

— 1-67 


1^55 

- 13 


-20 

7 t 

2P“67 

* 7'53 

23 

-- 3-37 

— 

1-7H 

- S 4 

-35-55 

- 30^44 

70 

7 riT 

16-39 

J 7 

- ^- 7 S 

1 — 

7 ’ 27 


— 36- j I 

- 30 ^«S 5 

60 

3 a*S 5 

16-44 

26 

— m 


7-67! 

“ 16 

— 36-67 

-2ltj3 

sa 

20 

16 


- 3 «9 

: — 

rn \ 

-17 

-37-33 

— 31 '78 

&7 

I ^44 


' 34 

“ 4-44' 


rs6 

- p8 

-97’?* 

- 33 'ia 

66 

T8*fig 

15 It 

23 

^ 3 


4 


-28 33 

—32-67 

65 

1**33 

14-67 

32 

- S S 5 

— 

4 '44 

-30 

— 38^89 

-33’11 

64 

t?‘rs 

14-33 

31 

— 6*11: 

— 

4-89 

— 31 

-^ 9*44 


Cj 

trjs 

ir 7 » 

30 

— 6*67 

— 

5'33 

-22 

^30 

-U 

6j 

16-67 

TJ ’55 

19 

1- 7 ‘s* 

— 

r 7 « 

“S 5 

«lo *55 

-24-44 

61 

16-11 

13 ’89 

18 

1” 7 7S 

— 

6-23 

-34 

-51-11 

- 34 'ti 9 

6a 

15-55 

t 3’44 

V 

- »’55 

— 

6-67 

-35 

- 51 - 67 ] 

^25-53 

6^ 

to 

12 

t6 

- S '89 

—■ 

7“ii 

-26 

- J 2-23 

-15-78 

5 S 

! 14 M 4 

11^56 

It 

^ 9’44 


7-56 

->7 

-52-78 

1—26-32 

57 

lyBfl 

n-rt 

14 

-10 : 


S 

-78 

-53-33 

-36-67 

5^5 

1 sj'jj 

ro-67 

15 


— 

844 

^39 

-55-89 

- 37 -ie 

55 

13-73 

IQ-13 

13 

— 11*11: 


B-89 


^J 4'44 

- 37 ' 5 fi 

54 

17-72 1 

9-73 

ir 

-11-67! 
— 12-22! 

— 

9*55 

-Si 

-35 

-20 

5 J 

1 1-67 

9-51 

lO 

— 


- 5 ^ 

“ 55-55 

^aS .M 

5 ? 

n-ii 

3-39 

9 

—IJ-73, 


ID- 23 

-33 

- J6^i] 

— 33'89 


lo-ss 

3-44 

S 

-13-531 

— 

10-67: 

-54 

-36-67 

-^9 55 

80 

10 

S 

7 

-V 3 -fi 9 

— 

1 1 - 1 1 : 

-35 

-37-33 

-39^78 


9-44 

7-56 

6 

—l 4'+4 

— 

11-56 

-56 

-- 37 -78 

— 30-33 

48 

3 '89 

711 

6 

-IB 1 

— 

12 

-37 

“ 3 * 

“30'67 

47 

8 33 

6-67 

4 

-15-55* 

-- 

13-44: 

-38 

-38 -* 5 ) 

—ji-ii 

46 

7-73 

6"23 

3 

— 16-11 

— 

13 - 89 

-JO 

- 39‘44 

— 3 ^ 5 ^ 

4 ^ 

44 

7 ‘33 
6-67 

S-78 

S'lJ 

3 

-16-67; 


» 3‘33 

- 4 o 

-40 

-32 




























Tbiocarbamlde 


TiU«9 nil taints 


TliJgcfLrbamIde (Tr+ jmd ; Ger., 1 hio^ 

hamsioff, Thiofarbamiti). S^'nonyoi; Ttiioure^. SCfNTrjt 
■= 7 ^^ An or|j*antc compgund in dearinf; solutionE and 
sometimes as a reducer for prints, Also used in a very bcnutl- 
fu], but mthcr dt[!icuU, prcictis ot lAntcm^Me making (q.P*), 
and, in alkaline solution« as an odourless darkimer '' in 
^Iphidc toning, (See Toninc.J 

Throcyaniites. A ol solts (as KCNS) formed from 

cyanates (as KCNOJ^ by replacing the osEygen with sulphur. 
These salts were at one time known as " sulphocyanidea^'" 
AJkaJLne thiocynxtates ^d a place in gold-tonia^^ Imtlis for 
printing-out papers of various kinds, and being solvents of 
silver bromide, are used In some uicMlsm Boe-grain developers. 
(See ToffrpiO and Ftpce-C^AlN Dgv:ELDrsl£KT;) 

TTiree-CoIour Processes^ See Colour Photocraphv. 


Time Dcvelopmene. See Development. 
Time Expomiire. See Shuttek. 


Timer. Term applied to dark-rooTo docks, HcspociaJly those 
which can be matie to give a signal^ like an alarm clocks at the 
expiry of a pre-detennined time. There are also tiniersi, IpT 
use in making enlargements^ that can be set to give an exposure 
of pre-determined length ; at the rad of tin* desired time of 
exposure these timers automatically switch o£l the enlarger 
lamp. 

Time Scale. See Intensity’' Scale. 

Time Thermomecer (Watkins). See Developnent. 

Time Valve. See StiirrFER* 


Tintype. See Ferrotype. 

Titles on Prbita. Numerous Enethods have been suggested 
for such as writiDg backwards on the uegatis'e, employing 
type, carlxin tissue,, etc. A useful method is to write the title 
fiiist of all on the paper^ before printing, with some aqueous 
non-acrinic or opaque colour, ^uch as gamboge or [udian iuk, 
the same being washed od before devdopment or toniug; or 
the following may be used on the hnished prinl- —^ 


Potassium iodido 

Water . 

Iodine 
Gum . 


lo parts. 
30 .. 

] part. 

1 
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ToclIii^ 

Write with ihm on a dark portion of the print, when the letters 
win Siociji become visible by tlio convemion of the imof^c into 
iodide of silver^ which can be dissolved by retuming the print 
for A few mifiiito to the usual fixing bath. Or, using a glass 
pen, write on glased paper with a ooncentrated gohltion of 
potosfijum fciTicyanJde tbkfceJiEd with glycerine. A dye may 
htt added to make it easier to see the writi^ as Lt is donc^ The 
paper is tmnsTcfticd to the moistened ne^tSve and pressed in 
When the image below the inscriptioD is bleach^ by the 
femeynnide, peel ofi the paper and transfer the negative to an 
ordinary hypo bath. Tlicn wish and dry, 

Taciing. Term applied to the process of changing the 
colour of a phatogmphk imige^ With dcvdopmcnt papers, 
toning is an optional process to pnovide a colour diflerent from 
the usual black; with printiog-out papers, toning is a 
necessary pirt of the production of a print. 


Toning Bkomids Prikts, 


The toning processes below have in neatly evury case been 
worked out for use on bromide prints, but most ore equally 
elective with prints on chlorobirDmide or chlotidn (ga^igbt) 
paper and with lantern slides. The colours obtained, how¬ 
ever,. am often slightly di^ereot. 

The following table will serve as wci index to the colours 
obtaiiiULble oo bromide papers by dlSerent toners. ITie order 
ia apprOximaMy that in which the fonnulx appear in the 
succc^iug p^es:— 

Colour. Process, 


Brown and sapia 
Biown-black to red-chalk 
Cold sepia 

Warm-bliick to sepia' . 
Furple-sepia 

Bluish-puiple to red-brown 
Wami-bUick to f nil red 
Red-sepia 

Gnpcn 

Blue 

Red chalk 


Sulphide. 

Mercury and Sulphide. 

Pte-su Iphidlng ; selenJum^ 
sulphide mixture. 
Hypo-alum, nitrd - sulphide^ 
Iwer of fulphur, 

^cnium diiT^f toner. 
Selenium followed by sulphide- 
Copper; uranium. 

Copper and sulphide, 
Vanadinnci, 

Tran, 

Sulphide and gold, 
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TDDlnft i Sulphide Prwessei 


Tc^ninx (Btowh And Sepia).—this process the 
siJvor image is converted Into silver sulphide. The final 
colour depends chiefly on the fineness of gram of the ori^mal 
print, ftua hcoc* on details ol ejtposni* and development. An 
over-exposed and under-dewloi^ print will never tone to a 
good colour. 

BEeacli the fully-washed print in :— 


PotoSsinm feiricyanlde . 
Potanin m bromide 
Sodium carbonate (anhydr.) 
Water to . . ^ 


t DE. (50 gms^ 

*75 t^o fims.) 

130 ,, {is gfoa,) 

:2007s. [l,ooQCj:r] 


This salution may be kept and used repeatedly as long as it 
continues to bleach. Increase of bromide above the anmuot 
shown tends to produce yellowish tones. 

Rinse in clean water for about 3 minutes, which will remove 
the yellow stajn, leaving a faint buH image on a white ground. 
Darken in a t per cent, solution oE soclium sulphide. This 
solution will not keep and must be thrown aw^ay after use. 
It is best to make a concentrated stock solution of sodium 
sulphide {about 20 per ceutr), which will keep well, and dilute 
this as required for use, 

Any trace of hypo remainiiig in the print will combine with 
the lerricvaoide in the bleacher to give Farmer's reducer^ and 
may reduce the lights. If the print has had pierfunctojy 
washing, replace the above bleacher by the following 


A. 

Potassium permanganate 

- 5® gra. (5 gnss O 


Water to . 

» SO OXS. {f .oou c.c,) 

B, 

Hydrochlonc acid 

, 1 Off* (25 c,c.) 


Water to - 

. So DZS. (l^OOO 0.0-] 


For use mix t port of A and S piarts of B. More A may be 
added if bleaching is too slow. After washing till the wash- 
water is DO longer pink, remove any brown stain in one or two 
successive baths of dilate potaflaium metabisulphlte, wash in 
two or three changp ol water, and darken in 1 per cent, 
sulphide as before* The permanganate bfeacher will bleach an 
Image that already been sulphide toned, enabling It to be 
redeveloped to its original black colour if desired. 


Mercitry and l^ulpKidt Tanlng-^ By viirying the composition 
of both bleacher and dnrkener a wide range of tones may be 
bad. The followitig process is due to H. W. Bejinett^ Make 
up the following four solutions^ ail of which keep w'ell:— 
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Tonlnft - Sulpta^Liie ProcesKS 


A. Ppt&saium icrric^^&niiJe 
PotassLum bionyde 
Waiter to . 

B. MerctuJc chlaride 

Water to * . 

C+ Sodium sulphide^ ao pc 
Sdilippe's ealt^ ao per c 


, So gES, gius.) 

• no » (Jl-SglBSj 

, - 2 D D 23 . (l.DOD 

. 75 <8'5 ) 

. 20 ois, (r.ooo cjc.) 

cent, solution. 

nt. KOlutioti. 


The compcjsidon of bleacher and diirkcher ro^aired for 
different colours is given io the following tabic ; the bleacher 
19 given as puts of .4 and B to he tutted, while the darkencr 
is ^ven as oiimber of drops of € and D to each ounce [30 e.c.) 
of water. 


Co/otiJ'. 

Bleacher 

Dark^n^^ 

Black 

Ai Bt 

C20 

Brown-bkkuk 

A2 Bi 

Cjo 

Deepest brow n . 

A 3 Bi 

C20 

Deep brown 

A6 Bi 

C20 

Deep warm brown 

A alone 

C20 

Warm brown 

A alone 

C7 Dj4 

Ver>' warm brown 

A alone 

C4 D16 

Bed-brown 

A alone 

Ca DiS 

Retl chalk 

A alone 

Dio 


The bleachers m^y he kept id use as long a^ they work, the 
darkener must be used ouco only^ After using any bleacher 
containing B, give prints two successive baths in t per cent, 
hydrochloric; aetd, followed by zo minutes washing, before 
dvkening. Any bleacher conmiRing B wiU intensify the print 
to an extent depending on the amonnt of B it coutams. 

Vfliriuileit hi CofouT may also be obtPiined by other meam*. 
For a rich sepia, soak the print Ln i per cent, sulphide for a 
few mintitefi: then wash, bleach, and re’sulphide. Another 
method is to bleach only partially: some of the original 
hUtek image f.s then left, and any tone from a warm black to 
a full sepia can be hod by vaiydng the extent of bleaching^ 
Alternativicly bleaching osay be complete, and the print may 
then be p^tiaily rede^-doped in a dilute amidol developer^ 
the darkening being compLeted by sulphide. 
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TQnSpg ; Processes 

Fiirthcf vsriatioD ma^' be had by adding fitkniitm to the- 
darkener ■ a suitable &tock solutiOJi la 

Sodiuiti su-lphide ... 4 ox$. (lOO gms,) 

SeleDium . . * - 45 {2-5 gms.) 

Water to - ^ . * 10 oss. (250 c.t.) 

For use, dUute with 30 parts of water. The diluted solution 
will not keep more than an hour or so. This gives colder 
tones than a plain sulphide tlarkcncr^ and works wdJ with any 
standard bleacher. 

All these methods are ps^itulafly valuable w-ith ga^ight and 
rhlorD-biomide papers wlJch^ owing to their fine grain^ always 
tend to give yeliowiah tones. 

If a print ia found, alter toning^ to be of too yellow' a colour, 
it tnay be further toned in the direct sidenium toner (below], in 
which it will take on a rich sepia colonr. 

pcidurei in Sulpfifde Toningi —A dilute solution of Sulphide^ 
il exposed to the air, is dowjy con^wted into thiosulphate 
(hvpp]« Instead of darlrening the bleached JinagD, such a 
Eoiution will di^lw it away. Jt is on thb account that 
freslUy^luted sulphide solution b insisted upon in the above 
notes. A concentratal Stock solutigu, proj^rly corked, will 
keep in perfect cemdition for a year or more. 

Blue spats, occurring only with fcrricyanide bleachers, are 
due to specks of iron or iron rust, usually derived fiom the 
wnter. A filter of some simple sort over the tap will keep 
back any such specks of Imn^ and so prevent the spots. 

Yellowing of the whitia of the prints is very cominonly 
seen, and Is in all cases due to imperfect fixation. Prints to 
be toned should iovariahly be fixed by the two^balh 
method. (See Fixing.) 

Tht imcll of mlphidc is penetratiiig, unpleasant, and will 
cause any sensitive material exposed to it to deterioTato very 
rapidly jadeed. No unexposed paper, films, or plates should 
uver be kit where tlie smell can reach them. When toning is 
over, Oie sink and the dishes u&ed may be rinsed out with 
very dilute permanganate aolution, w'hich destroys any 
remaiiung sulphide and so prevents the smell from persisung. 

Oduuficsf Sulphidt T^ninff—^Tooes similar to those given 
by sulphide^ and of equal permanence^ can be obtained by 
using the following darkencr^ which is free from smell. 

. 


TdDlug £ SiilphldA 


ThiDciju:]:KiLmide 
Pctasaiiun hromidr 
C^uiitic soda 
Water to 


4A g»- (5 ^ ) 
^50 .. (40 gms.) 

26 (3 gms.l 

20 OZS. ( 1 ^™° C.C.} 


If carefully bottled. tMs darkeuer can be lissd repeatedly. 
Colder tones can be bad by increasing the caustic soda. With 
t.vc times the amount giv^en, a violet tone Is obtained. A 
warmer tone Is obtain^id if the pctassium bromide is omitted. 
Selenium may be added to this darkencr La the same way as 
to sidpMde^, A suitable formula ia :— 


Caustic soda 
Selimlum 
Thiouarbamlde 
Water to 


440 grs. (30 gms,) 

S 3 (lo gms.) 

*65 .. (30 «nts,) 

20 MS, ( 1,000 0,^4 


This IB a atoclc soltiUoti and keejs weli For use, dilute one 
part With nine parts of water* The tone may again be varied 
by adding potaserum bromlde.^ Wipe the print free from any 
powdery' deposit before drying. 


DirATi Toning h> Hypo Alum.—A method of sulphide toning 
to one Operation, l^epare ;— 

Hot water . . . . So ozs. f2,ooo c.c,) 

H>to . * . - . i& ,, (400 gms.) 

Alum . , . * , 34 (go 

Boil this mixture for several minutes. Blssolve about 6 gri* 
{0-25 gin4 of silver nitrate in a little w-ater. and add ammonia 
till the precipitate first formed redissolves. Add this solution 
to the bath. 

Prints are toned hy immersing them in the bath, whioh 
should not be filtered, at a temperature of loo'" to F, 
(40* to C 4 * Full toning will take about 20 to 30 minutes, 
accordJ^ to temperature. For some papers^ preliminary 
hardening (by soaking for lo minutes in a saturated soluticD 
of alum] will be needed to prevent wfteiUng of the gelatine. 
After toning^ the print should be re-fixed to remove any silver 
salts taken op from the bath, and then thoroughly wa.Bhed^ 
W™ away any aurface deposit with cotton-wool before drying. 

rhi= tone yielded ia a purplish^sepLa, sUghtly colder than 
of normEiJ two-bath sulphide touing. Shorter toning 
gives cooler tones, and anything from warm-black to the fuU 
sepia can be obtained. 

The hadi may be kept and used over and over agaln^ being 
replenished as necessary by more of the boiled mixture of 
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TQuia£ ; SulphLUe unit 

hypo and alum. The iwlver need only be added when the 
hath IS tot made. 

Nto-Sulphidf Direcf Toittfr. — Pfepajc the foUowiiiif 
solations 

A. BariuiD ^Iphide * . i 02 . (ii ‘5 

Warrn water to . . . ao osra. (1*000 ex.) 

Shake up for some tlme^ and decant the dear soluttoEi for 
use. Keep tightly corked. 

B. Sodium me^mitrobcnSeTlc snlphoniite^ 10 per cent. 

solutioa. 

For use take A 16 parts, B i part. If toning is too rapid* 
dilute this mixture with water. The final totue ia not unlLke 
that given by Jiypo-alum, and the process may be inteirupled 
at ajiy desired stage, ^ots need not be Munpletely freed 
from hypu before toning. 

Liver of SuJphur DirACE Toner,—The tones given by the 
Tohowing are aimliar to those given by the hypo-alum proce^. 
Liver of sulphur , . - tfi gra. (^'7 gm^.) 

Water » . - . ^ 2q ors, (1,000 ex,J 

The bath is used at about io'* F., and tones m about 
30 minutes^ 

Direct TonJfif iviih Sdenitim. Thi^ process gives sepia 
tones on ga$lig|it papers* and brown with a purplish ting^ on 
chloro-broiitidc papers. It la ineffective with bromide prints. 
Prepare 

Sodium sulphite (aohydr.J ^ ^ (30a gms.J 

Selenium . . ^ ^ 360 gra, (30 gras ) 

Water to . ^ ^ 20025^ (i,aooo.€.)i 

Dissolve the seleniuin in the hot snlphitt solutioii- Keep in 
full bottles tightly stoppered with waxed corks. For use* add 
I part to 30 parts of 30 per cent, hypo solution. Toning takes 
soute 20 minutes at 63^ F- 

Both stock and working solutions beep wdh njid the latter 
may be used until toning becomes incotiveniently slow. 

lAore rapid toning in obtained in a solation m 4 de by dls^ 
solving 2 OES. (iDo gms.) of sodium sulphide Iq a minimnm of 
water, dissolving in this 90 grains (10 pus.) of selenium, and 
dil uting to 20 ois. {i ,000 c.c.l Any reddish stain 1.^ be removed* 
alter toning, Lu a co per ceni, solutloEi of bisulphite or metabL 
sulphite, 

'm 


T-onlng wltJi Mrt&i'i 


Selemum tomog can be foUavved by ondinao" sulphide toaia^ 
ffenicyanidd and bromide bleacher, snlpblde darkener) ; the 
tones so obtained ^-ary from bliiish-purple to -brown 
according to the time of immeisoti In tbc selenium bath. 

C-Pppea^ Toninif, — A One-solutioa process gi\'ing very' it^son- 
ably permaneDt tones fjom warm black through purple, pi urn- 
brown, and brown to red. The follo\%ing stock soltlttoim are 
t«|oired:— 

A. Copper sulphate . , lao gra. (25 

Potassium dtrate (ncntral) . gpho „ (iiogma.J 

Water to » ^ ■ - tro oss, (i,coo c.c.) 

B. Potassium ferTicyatlide . 175 gr^, (20 gms ) 
Potassium citrate [neutml} , 060 jiio gms.) 

Water to . ^ , . w dzs^ (i.doo cx.) 

For QM, tnis. criual parts of A and B, The stock solutions 
keep fairly weU. but the mixed toner does not^ and should be 
mixed only needed. If pink stains appear in the high 

lights, it is an indication that the print was not completely 

fixed* that it was not properly washed, or that the quantity 
of pota^nm clua.tc is not sudiclent for the particular paper in 
use. Immersion in j per centr ammanJa will ustially remove 
any pink Stain. 

If a fuUy-toned print is a litUc weak. It Can be strengthened 
by treatment, after a brief rinse, in a 5 per cent, solution 
of copper sulphate containing 2 to aj per cent, of pota^ium 
bromide, to which a little acetic acSd must be added, after 
which the print should agaui be ritised. For the most 
permanent results, a fnJly-toned print should be fixed in 
5 per oenL hypo [neutral or add} and washed thoroughly, A 
prmt toned to any colour short of a full red must not be fixedn 
or interaction between the red part of the itnage and the re- 
mo^g bbek will result in the almost complete disappearance 
of both. Alternatively* the toned print may be treated with 
an acid amidol developer, which wjH both darken it and 
reduce the vjiiiidiiess of the colour by converting tJie residual 
silver salte into a black Image. 

Hdped Tiling (about 3 minutes for red chalk) can beobtained 
id 


Ammon Eum carbonate 
Copper sulphate 
Potassium feiricv'anfiic . 
Water to , , 


1,000 gm. 
. 100 

« soo 
20 oes. 


Dissolve ici order, without the aid of heat. 


1 11:0 gms.) 
>1 gms.) 
(ai enis.) 
(1,000 CXh) 



Toning with 

^Copper ond TomTig+—If a, print ItiUiy 

toned by the copper process is treated with a solution con¬ 
taining 1 per cent, of sulphide and z per cent, of acetic 

acid, a very fine permanent red-sepia tone is produced. The 
image is of course very cortsidorably intensifief]. If copper 
toning is only carried far enough to a warm black or 
puiple-brown" the mteneification on sulphiding is slight, and 
the resulting colour is botti pleasant and penrutuent. 

UranlfiiTt Toninjr—A direct toner for shades from warm 
black through a pleasing range ol btowns to Bartolozzi red. 
The reputation for giving impermanent prints appcxtrs to Iiave 
arisen because the finai image is soluble in any alkalin e solution, 
including ofxUnaiy tap-water. The instructions therefore 
require that washing dttGi toning mu^t be done in acidified 
w'ater ^ the acid used is one that e^-aporatH off with the water 
as the print dries. Toning intensifies tite image, but the intensi^ 
filcation is triHing unless toning is carried nearly to the ftiU led. 

The toner is made up as required by mliriug^ in the order 
given, lo percent, stuck solutions ot the substances named :— 
Water , . . . t5 oies. (7500.0.) 


tJianyl nitrate 
Rochelle salt 
Tartaric acid 
Potasa. ferricj-auide 


1 DZ. 

ox. 

1 cza. 
3 drs. 


(50 cx.) 
(70 c*c.) 
(100 c.c.J 
(ao c.cj 


Toning begins slowly, becomii^ more rapid as it progresses. 
For tuU red. 10 to 15 minutes is usually required. 10 oz. of 
the hath will tone about 3,60 sq, ins. of prints {800 sq. cm. per 

IDO c.c,) 

When sufiTidently toned, wash in several change of vrater 
containing about f i dr, per pint (to c.c. per litre) of 10 per cent, 
hydrocblorio or acetic add. If the whites remain tinted, clear 
by immersion in :— 

Sodium sulphate cryatala - § ox. (35 gnts.) 

Potass, citrate, 10 per cent. sol. i pj (50 c.c.) 

Water to > . . - ao oes- (1,000 c.c.) 

Rinse again in Bcidllled water, after which the print may be 
dried. 

For greater permanence and slightly brighter tones, the print* 
whether partially or completely toned, should be h^cd in ;— 

Hypo.I Ot. (50 gms.) 

Sowum aCvUte . . . 90 gr. (to gms.] 

Acetic acidj io per cent. . 90 mins. (10 e*c.) 

Water to . . , .so 01. (t.ooo c.c.) 
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Toaing with Metal* 


After this, the print must be w^hed. The &rst waab-Wiiter* 
should cont^D i per cent, of boric ajcid, which does not decom- 
pofic hypo. The must be acidlhed with hydrochloric or 
iacetic acid in the proportiotis iilready given. 

If it is desired to obtoJu the very warm tones by a method 
that does not lo voWe intensilic^tion oi the print, the following 
pioccsA may be used. Bleach in a 3 per cent, sclution ol 
potassium ferricy^mide^ rendcicd slightly aJkaline by the 
addition of ammouia. Wash, treat in the clearing bath abov^e 
if necessary to remove yellow stain, and Immerse in 


Uranyl nitrate 
Potass, bromide * 
Acetic add (gladai] 
%Vatcr to 


} OK. gma.f 

45 gr. gins.) 

90 mins. {10 c^n,] 

10 OZ. {1^000 C.C.] 


In this solotioD the print will darken to a full ** uraniujii 
red tone, btit witl now be a little lighter than before toningi 
It may be darkened^ if desired, by partial redevelopment in 
acid amidol, or by the application of a very^ dilute (o.i |kj 
cent-J solution of sodium sulphide aeidi&ed with ace^c addp 
^ter which it may be hxed aud washed as rilrcady described. 
The above darkening solution may be kept after uee^ and 
refused as long as it continues to darken the prints. When 
exhausted, it may be given an extension nf life by adding a 
further 35 gr. (4 gms.) of patassium bromide; when again 
exhnnst^^ it be discartled. The quantities of potassium 
bromide given must on no account be exceeded. 


Mixed Cupper litrtd Llranium Tcniitig*—An cxccptioually 
pleasing range of intermediate tones, wanner than those 
obtained from uranium and free from the purplish or pinkish 
tinge characteristic of copper^ may bo obtained by combining 
the two processes. This Is most simply done by first toning 
in the copper bath given above (containing citrate}, washing 
in tap-water, and then immersing the print in the darkener 
used in the nomitttensifying twMtago uranium toniug process 
above. In this nmmum toning takes place, but the extent 
of toning is ilmitcd, and depends entirely upon the extent af 
the copper tonuig already done. The further tqoiug La taken 
in the copper bath, the further it will go in the uranium 
darkener, so that the proportion of the two coioum alw-ays 
romaina constant. Further, there is no appreciable intunfiifica- 
don or reductiDn, at any stage in the series of coloom, when 
iiRug this method of mixed toniog. 


Toning with ^fela^» 

li it is preferred to have the relative proportions of iJie two 
colours under the operator's oojJtrol* the normal uranium 
toner (containing ferricyaiUde} may be substituted for the 
darkening bath mentioned above< In thia^ toaiD^ can be 
carried to a full red if desired, irrespectfve of the extent to 
which toning was carried in the copper toner. Copper toning, 
however* tnust always be deme first. 

After either process, the toned print may be cleared it 
necessary iu the sodium sulphate bath^ and all washing must 
be done in acidified water as with a urauiuiiidoned print. 
Fixing is only permissible if toning in the copper bath has 
been taken as far as it will go. 


VanaditiFn Toning^This process gives gmn tones of good 
rrmanence. For olive-gnscn tones the following may be 

. login, (i gm.) 

. lo (t giu.> 

I, 50 mms. (5 c.€.) 

=4 orS- (tso c.c4 
. 20 grs. (n gms.) 

. too mins. (10 c.c.] 

. 20 o:ts. (S80 C.C.) 

The vanadium chloride solution is miide by adding t or. 
{20 c.c.l of hydrochloric acid to | os. tto gms.) of the salt* 
which will leave a Uttk ol the salt undiasolved. Immerse the 
print in the above, and rock until toned blue. The print is 
then washed in running water until the tone baa changed to 
green and the whites arc rlcaT* ^d is tlsen dried. 

For an emerald-green^ bleach in 1 — 

Potassium ferricyanide . . 200 gra. (22 gms/J 

Ammonium carbonate . . 4 ors. (too gms.) 

V^^atef to i rr i ^ ,000 c.c^) 


used :— 


Ferric chloride 
Ferric oxalate 
Hydrochloric add 
Oxalic acid [aat^wl.) 
Potassium ferricj'ajiide 
Vanadium chloride solution 
Water to . - - 


Wash free (tom stain and treat with ;— 


Ferric chloride 
Vanadium chloride 
Ammonium, chloride 
Hydrochloric add 
Wker to 


. ^0 ers. (4-5 gma,) 

. 40 „ {4-5 (pna.) 

. So E«' (OgPM.) 

. 100 mins. tl 1 -5 c.c.) 

. roora. (i^ooo cx.) 


WaJh for 10 minutes and dtll^ 

Iran Toninj^.—This bath gives blue tunes, and inteuslfies 
the image to a coasiderable extent, especially if the print La not 
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Tonia^ with llftn 


Tlie Collowing tonitig bafh (Kodak T-li) may be usetJ. 
The quantities in the formula refer to the ti?quired aiDDiiDta of 
fo per cent solutions of tbe chemicals named, except where 
otherwise stated:— 


Water. 


OCS> 

.\mmoniutri pct^ulphate 

i I 

dr. 

Imn ammonium alum ^ 

3 

drg. 

Oxalic acid (5 per cent,) 

1^ os . 

Potass, femcyanide 

z 

drs. 

Ammonium zdum 

n 

OIS. 

Hydrochloric acid 

. 2 

drs. 


The bath should be □( clear yellow colour. 


(350 c.c.) 

(5 cx4 
(15 c.c.) 
(6o ac.) 
{ro C.C.) 
(50 cx.) 
{10 cx.) 


Toning tsJies s to 10 minutes according to the colour desired i 
each 10 07 L will tone some ^50 ins. of print (700 sq, ems, per 
100 c.c.} If toiung becomes slow^ a further dtsichm (5 cx.) of 10 
per cent, hyndrochloric acid may be added. 

The image, of feme fcruKyanide, Is aolnhle in alkalies^ and 
the print must be washed, cleared, and fixed if desined, as 
described above in connection with liranium toning. 


Gold ToninR^A strong gold and thiocyanate toning bath, 
as for P.C,P., will Improve the ooloiir of a greenish or rtistv- 
black bromide print. Applied after sulphide toning by anv 
proc^ it gives a very fine red chalk tone, the tone being 
especially fine if the colour after sulphide toning was yellowish 
as a result of over-expo«ing and under-developing the original 
pritit 


Dye-Tcniflg* This jjrocess is chiefiy of value for trana- 
parendes, but with care ii can be applied also to prints on paper. 
The principle invalved is that of so treating tiie image as to 
yield a colourless matertal which will act as a mordant " to 
which a dye will adhere firmly. The dye chosen must not. of 
course, stain plain gelatine. 

A copper or uranium toner may be used lor mardaoting 
a transpiircncy ot print (fixing after toning must however^ be 
Omitted) ; the dye, of any desired colour, reiu/orcing the toned 
image to give a tone duller than that of the dye alone. Usually 
only a brief toning-^as far as bnownldr blad^—is required. 
Alternatively* the following bath may be used. In this, bleach¬ 
ing may be complete, in which case tire visibb fmal image b 
forcoed almost entirely by the dye^ or only partial,, when the 
Anal image cetistst) of a mixttuo of dye with what is left of 
the original Image. 
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Toning with 


Copper suJph^Ltfr ^ 
l>ota$Sr cltmte (ncutniJ) 
Acetic acid (glacial} 
Water to . 


. t75 gna. f20gmfl.) 

5^5 .. (6ogmA.i 

* 2) drs. (15 c,c4 

, 0££. ($00 cx.) 


When, disaolved add^ ilowly and with cottstafit chairing 
z Qi, (100 C.c.) of a 10 per cent, solution of ammonium thio- 
c>Tinate- Tlie fenal fioltitton should be quite frtts (rom turbidity, 
or there will be serious risk ot veiling the dyed image. Alter 
bleaching tlic ima^ to the desired extent, u-ush the trans¬ 
parency or piint tiL the whites are colourless. 


imniparfm^y mordanted in way is dyed by Imjnersion m 
a bath containing a basic dye^ and acidiliad by the addition 
of 2 to 10 parts per thousand of glacial acetic acid. 'Fhe con* 
ceutmtion of dye may be from 0.05 to z parts per thousand of 
bath, depending on the dye used and the depth of tint reqyir=&:b 
^e time of Immersion may vary from 2 to 16 miautes, accord¬ 
ing to the concentratioD of the bath and the efiect desired. 
Dyeing is complete when the image has the same colour an 
both glass and dim sides. 

TJie dye that colours Uie gelatme as a whole is then washed 
out in Recessive changes of water, leaving the whites dear. 
If the tint of the image is too intense, it may be lightened by 
brief immersion in water containing a few drops of ammonia 
(2 pam per thousand is suitable) : if too paJe, it may be put 
back into the mordaiitrng bath for further treatment and re^ 
dyed. 

For use with transparcuctes, any of ilie fedLowing dyes^ or 
any mixtuns of two or more, may be used ; this liat^ however, 
by no means exhaustis the p<HsibLLities. Mixed tints can be 
obtained, not only by mixliig the dyes, but also by partioi 
dyeing In one bath followed by rmsing and the continuation 
of dyeing in a second bath of dmeient colorur. 


Warm brown 

RciJ 


• 4 

Omngc 

Yellow 


t¥ 

Gnseo 


Dyu. 
Qirysoidine 
*Rhc^amine B 
*Rhodam]ne S 
Saf ranine 
Fuehsioe 
Aendiue Grange 
*Auramine 
Pfaosphlne 
•Tbioflaviue 
hfaJachite Green 
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Toolng P*O.P, 


C^foUF 

Biue-gre^ 

Blue 

VMet 

*t 

Tbe dyes marked with an 
colour pbotography. 


Dy^ 

Methylene Grwn 
Methylene Blue 
*CajJri Blue 
Victoria Blue 
Methyl Violet 
Crystalline Vnjkt 

asterisk are suitable for three- 


A print mordanted in the way above iJcecribed r=>o equallv 
well be dyed, but it is esseotLal that the dye-solutioii should not 
come into contact with the paper base. The dye is therefore 
applied with a bnisli, the print, which for safety should have 
wide margins, bdng squeegeed, face np, to a sheet of glass to 
protect the baclL A one per cent, solution of dye, addlhed 
wtb one per cent, of gkeial acetic add. should be used, and 
the dya or dyes should be chosen from the following list 


ThloflavinB T 
Methylene Blue 
Fuchsinc 
Malachite GreeD 


Methyl Violet 


After dyeing, wash in ninniag water tiU the slight dndog 
of the whites is reduced no further; on drying, this tint 
generally Ugh tern, but does not quite dUappear. 

For complete removsg of the tiat, plunge the print, after 
the washing znentioned, into ;— 


Potassium pemianganatc 
Sulphuric acid (lo per cent sol.) 
Water to . , . , 


■t gas3, 

ao c.c. 

1,1500 cx. 


^ve it in the bath for i to t minute, wash till the waah-water 
IS DO longer pink, ttansfw to a per cent, solutbti of potasaium 
metahisulphito» rinse a nd dry. 


Toniko P, 0.P. 

saver printing-out papera must be tnned before fixine if a 
pleasnng colour is to be obtained. The process of toninjj 
consists in depositing gold or sometimes platteum on the 
following toning batha a« suitabte lor ordinary 
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A. Gold chloride 

AmmoDium thiocyanate 


Water to * 
B. Gold chloride 
Borax 


20 (j-d gtm.) 



Water to , 
C. Gold chloride 


2 grs. {o 2 gm.) 

120 [i3gniH} 

20 023. {SQo C,c4 


Sodium phosphate 
Water to , 


1 gr- (o-i gm.} 

30 (J ) 
20 OZ 3 . (dSo c^c.) 


D. Gold chloride 


2 gr». (o agTO*) 

4 fl (4 gras.) 
20 ozs. [g^ c.c.J 


Sodiym tungstate 
W^ater to ^ 


A gives red to purple tones, C red and tnown tones, whUe 
B and D give brtJWTi and purple tones. D tones very lapidly^ 
with fneedoin Iroin double ton^. 

Prints should be washed itt several changrs of water before 
toning, untii the wash-water is free from milldDess. Tooing 
ts best continued untLE but little warmth can be seen in the 
shadowy on looldng through the prints, .\fter toning^ fix iit 
plain JO per cent^ hypo. 

Far AlhuiMnued Paper, the foUowing toner is suitable :— 
Gold chloride , , , a| grB, (o-lj gma.J 

Sodium acetate - - ^ To n* (7 gtns,) 

W'ater to , . * .20 o;^. tSflo o.c*) 

W'asb before toning os for and fix in 10 per cent, 

hypo to which a few dropi of ammonia have b<Nsa added, 

PfaKnu-m Tcming for PmQ^P ^—This process glv^ very 
beautiful brow-n colours. First treat llie prfiits id a 5 per cent* 
solution of common salt^ rinse wdL And tone in — 

Potassium chloroplatinite * 6 grs, ( 0-6 gm.) 

Citric acid , * . - So gma.) 

Water to . * * 20 ozs. c.c.) 

Wash thoroughly before fixing. 

Chocxklate to black tones can be obtained by first taning in :_ 

Gold chloride , . * 2 gis. (o '2 gm.) 

Sodium bicarbonate . ^ 4 (0-4 gmj 

Water to . . , * 20 ozs. cx.) 

When a warm brown tone is readied^ rinse and transfer to 
the above platinum toner. 






Tuning P.O.Fd 


CoTnlHn«<l Zoning Fixing I5 conveni€!iit, but os prints 
ct^ntlnu^ to ton? nfter a .11 goM is cxb-austefL it to obtain 

very impermanent refinlta. The following may be uaed — 

' Hypo * . - . - 6 osts, {300 e^ms.) 

Saat . . . . 20 gra. fi gms.l 

Lead Tiitiate or acetate , + 20 grn^-l 

GoM chloride . - . ^ „ (0 4 gm ) 

Water to ... * 20 03 h. {1,000 t.c.'J 


One fliiid ounce (iS c.Cr) is requireti for each 30 »q, ins 
(20Q sq. cms.) of print: the required amount sbouild be 
measui^ out, used once and discarded. 

The above bath does not keep veiy^ wel!^ and it is preferable 
to prepare a stock soluticin to which the gold is added only 
at the tirae of wse^ Weigh out:— 

Hypo. . . , ^ 4 oz. (200 gma.) 

Alum . * . . . ijo gr. (15 gma,) 

Lead nitFate (or acetate) ^ (a gms,) 

EHssolve each separately in 6 oz. (300 c.c,) of water. Bring 
hypo and alum solutions separately to tho and muE wtiOe 
bouing. When cool, add the lead salt, stir, make up to 20 02+ 
{1,1500 c.c.J a.nd nJJow to stand for several days, after wkich the 
white precipitate may be filtered out and discarded. 

When required for use, measure out the amount d toning 
solution that will be needed (one ounce for each aoo aq. ina, to 
be toned^ or loo c.c. per 40 sq. dm^.) and to each so parts of this 
add t part of a one per cent, solution ot gold chloride. Use only 
the quantity of bath require, and discard after ti». 


Stlrnium Tening- This offers an economical altfirmative to 
gold or platinmn toning^ giving tones fTOm bron-n-black to 
red. Prints must first be fixed a^tid washed. ToninE is tapid* and 
the results are permanedL 

The sdemnm is used in the form of a selcnosulpbate. which 
may conveniently be prepared thus 

Dissolve 3 parl^ of powdered selenium in 100 parts of a warm 
2Q per cent, i^lution of anh3nlrQii5 sodium ijmlphite (or 40 pcT 
cent- solution of the crystals.) 

For aibnmenised and plain salted papers, add z parts of the 
selenosulphate solution to 1,000 partE of 30 per cent, hypo, 
{2 c.c, per litre^ or about i nunim per ounce) while for P,0,P. 
or coUodiofi paper 5 parts per thousand (5 c.o, per litre^ or 2 to 3 
minims per ounce) should be used. The tomng bath so formed 
keep well, and caoh joo c.c. of bath will font about lU square 
decimetres of paper (Sm sq. ins. per 10 02,]. 
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Tranirerolype Trimmia^ 

Tranaferotypp* A printing^ paper made by KodaJc Ltd. 
whlcb is coated with a soltkble gclatitie before it ia coated wHb 
silver breimjde emulsion. Tbe image can be tfHrtsferred to 
glass, opal, wood, footal* canvas, or any other substance with 
a smootb surface. The print La squeegeed to tbe desired 
surface, and kept under presSuTu. The appUcation of hot 
water causes the soluble gelatine to melt and the paper can 
be BLripped od, leaving the picture ou the new support. (See 
also Drv SrRiPPiJfO Papur.) 

Tranaler* Term used in coniiwrtiou *‘ltb the Carbon 
process (17.1?.). 

Transparency I Carbon. A transparency or positive madt 
by the carbon process 

Truy. American term for Dish 

Trlchrome Carbro. See CoLotfR PHotooRAPUV. 

Trick Photo:^ruphy. A photograrph purporting to be a 
record of something that could not, or at least did not* exist. 
The subject is too wide to deal with h&re, but several bocks on 
it are a^lablOH (Sec Books on PuotOCR afhv. See also FOuv^ 

POSE andSFlSJT PlIOtOORAPRY*) 

TrictbaiiQlamiiie. (CByOK.CIli)»^* - n^. Organic tri- 
amme soluble in water to give a stn^r^ly alkaline solution, and 
as an all^i is comparable in strength with sodium carbonate, 
A 6 per cent, solution in water has Used as an 

alkali in some recent developers of Adiierica.n origiti. Tlie 
commeiciai product also contains a small proportion of mono- 
and diethanolsiimne, but their presence is photographically 
harmless. 

Ttimmiug- Rxcept in certain kinds of professionttl and 
commercial work, prints are trimmed to a tcctangular form, 
and the edges must be perfectly straight and cleanout* and 
the comer angks truen Mechanicai trimmers are moatly of 
the guillotine type, and they not only expedite the work* but 
facilitate accuracy- A print can be rapidly tut to a true 
toctangle of any six® and proportion within the limits of tlie 
appamtti:s. 
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Trtpod 

dispense mth n trim* 
does the work with the aid ef a few accea- 
rule, aMt*sqnare, a suiUble knife, an oil-stone, 

advMtages, althoupfh Jt tenils to blunt the knife ouicklv 11 
hooleum. rnilUMord or other se™^irllSffi‘*g JJ 

4 su rteeds dHMtant jiharpeninp the ail- 

t^n a kiMD edge, A pcfl-km/a with an an^lar point or the 

by,hoenu.kS^W«i"to 

wo ulISI“““S** to trim the longest sides 

parallel with vertjctiJ or liorizontal 
Se saiite direction. From near 

Che ^ ^ '*^dtli Should be niarked off, and 

Pallet iSe^short^?*' Jong 

nf th ^ marked off at right angles with 

S has been mack to excise 

z ““ "“• “ ‘i—»• H»k oi ({. ,tippi„, ,;?sc 

mwsMm 

sections, each h^ a tn^gh-a^,^ s>i«a«ve 

arranged that cachffids into ®toe r^'"® 

on uneven’^und importance when 

4«“iS5 S'vST^i.TbIJ r.r^„i '>^“‘; 

■npod. ,„d . ™,.l d.™ to 
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Trlsotllitm phosphate 


TroplcaJ Work 


hinging two pieces of wood together, fitting a slotted side' 
stmt and winiged nut to damp them at any reqnized angle. 

A tripcK! Ls advisable for aU exposures longer than t/23th of ai 
secL, oud for even ahorter cmea when a lang-focua lens Im in use. 
To avoid vibration at the moment of exposure, the sbnttei 
must t»e released with a flexible (wire) release whenever the 
camera is used on a tripKxi^ and it is important to note that the 
release innst on no account be drawn taut, 

Trtflodium Phosphate. SeeSoniUM PtEOsi-HATC, Ti^ibAsrc. 

Tropical Woric. In hot dam p climates special precautions of 
various kinds have to be token,. botJi in the storage and use of 
mateiiala and in their processing. Dry beat is comparatively 
harmless to plates and films ; either can be supplied in hermetic 
cally scaled tins m which they will keep for prolonged perLods 
even in the hottest climates. One# opjmcd, deterioration is 
rapid. Tlietin should not be opened ontil actually needed^ and 
once exposures have been made development should soon 
follow, as tlie latent image tends to fade away rapidly. 

If developer, fixer, and waah-water can all be cooled to the 
same teEnperaturCj no difficulties need arise^ bat it is better to 
develop at the prevailing temperature, even if this is high, 
rathw than to subject the film to changes in temperature from 
bath to bath. The following developer^ contalmng a large dose 
of sodium sulphate to prevent the gclatiue from swelEing, can 
be used at temperatures up to 95® F. (35" C,) 

Sodium sulphite [onhydr.} . 440 gr, (30 gms.) 

Paraminophenol hydrc^chloridc 4 o gr. (7 gms.i 
Scxhum carbonate (anhydr.) , I40 gr^ ( 5 ogmB 4 

Sodium sulphate (oyrst.] &50 to ] 73a gr. [too to 3 oo gms.) 
Water to ^ * - - 2001, (1,000 c.c 4 

The minimum quantity of sodium sulphate will suffice at 
temperatures up to S5^ F* (ao** C), but the tuaxlmum quantity 
will be required at a temperature of 95* F. (35" C). The de velop¬ 
ment time should not exceed 4 minutes at the highest 
temperature, or the film may begin to reticulate p this time, 
howeven is well in excess of the normal dovelopmeut time, A 
little bromide may be added if there is any teudeney to fog,. 

.4fter development the plate or film should either be trans- 
ferred direct to a hardening stop'bath or^ after a brief 
rinse, to a freshJy'inlxcd hardening fixer, Washicig may be 










Tttm-TaMft 


Twin-Lens Reflex 


performeU normaUyp but ehouJd not be too pralouged ; drying 
should be as lapid as. possible. To avoid attack during' drying 
by bacteria or insects, the u^utives nny be dried witli th* aid 
of alcohol. AJtemativ'ely, some mechanical protectiou 
a mosquita-nct)- omy be pTOvided to exclude msects, and 
bacteria, which liquify the gelatiue doricg drying, may be kept 
at bay by replacing the l^t washLug water by a 3. per cent, 
solution of phenol (carbolic acid) or other soita^e antiseptiCv 

Detailed pampblcbs 00 ttopital work are issued by the 
leading; makers of sensitive materials, 

TurU'^Tabte. Device fitted to some stand camesras to 
enable them to be revolved on the tripod without shiftine the 
latter- ® 

Twtn-Lena Reflex. See Cauura : also Minjatoh* CAMBitas. 


Under - Exposu re 


Unahur|) MuskA 


— U — 

LTdd^r-E^sip&aure. Tim me ariifig of Itiis term can best be 
seen by reference to the article on Sensitometry, Briefly p an 
under-exposed neeative is one In vthich exposure has 'been 
so short that the contrast in the darker parts ot the subject is 
insaSident. In an ejctfcnm case* detaU will actiially be 
missing!. With a short-range subject, under-exposure is best 
combated by prolonged dCTi'clopinent in a developer of 
activity, known to develop ap ad developable detail. But 
where the brighter tones have received correct exposure, 
prolonged development will produce excessive contrast. An 
alternative, and often more satisfactory procedure, is to use the 
method of water-bath development t^vo-batti 

system described under FiNS-GRAi?i DEVEtOPME 3 ?TT. In many 
cases, where prolonged development was lequiied, but wax 
not given, the use of an ultra-contrasty printiug pflpcr„ or 
alternatively intejoslhcation of the negative^ is of great 
assistance. 

It is often noticed that a badly under-otpo^od negative, 
when held over a dark background and viewed by nrliccted 
light, will appcLar as a XnHy detailed and wcll-gradcJl positive. 
In all such ca^eg a gmatly improved ncKative can bo obtained 
by bleaching the negative in mercuric chloride^see Intej^si^'Jca- 
Tios) and then 5 r|ueegeeiiig to Its wet surface a piece of g{;ossy 
printing ^per tliat lias been exposed and developed to a full 
black. This gives a positive of quality' far better than 
could have bcmi attained by printing from the original nega¬ 
tive. llus positive is then copied with tlie camera to make a 
new' negative. 

Unsharp MnsM. Slightly blurred positive transparencies, 
of contrast }tss than that of the ne^tlvc from which they were 
majcle. If such a mask is bound up iti contact with its ne^tive^ 
and the whole then pfinted from, the resulting print shows a 
marked apparent increase in sharpness and brillianoe. The 
addition oi the mask consiilembly rerluccs the contrast of the 
negative, making it necessary, for a uhrmal print, to use 
printing paper of a much more contrasty grade than would be 
c^leil ior by the ncfativc alone. If the tnaak were sharp, its 
eflect wDukI be prect.sely nullified by the more contrast^'' 
paper, but il it Is slightly unsharp it n?dnec 3 contrast between 
the major areas of the pictuTv without reducing tho contrast 
of the fine detail within each area. This is therefore greatly 
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Umnlum 


U.V. 

stopped up by tlie uso^ of tbe conUtisity pftjHT, so that the fittal 
print tihow& vividly eisliaiicod rendering qf textures and fine 
drtai], §^ving a print of staitlingly brilliuit quality ntld 
appMently inctwwd sbarpness. 

Urofilum (Fr,p Uran^: Ital.p Vrattic ; Ger., t/rdiil, U-^ 
A raJ^ metal never fcuiod in a pure statcp but aa an 
impure oxide^ Called pitchblende. It If used In the form of 
nitrates for preparing a priutingnaut paper, gmd for intensiA^ 
cation and toning {q.v.). 

Urpnium Printing. Tlie Colours obtained by printing with 
uraniuen salts are decidedly pleasing, tending to a terra-cotta 
dt cop^r colour, though vanatioiis are possible. Paper 
is sensitised by Jloating on a per cent, .^lotion of luanyl 
nitrate, or by brushing this over the surface^ and is dried in the 
dark. The addition of 4 per cent, of either nienruric nitrate or 
copper sulphate to tbs sensitisiDg solutioTi b^ been rccom- 
mended. 

Paper 13 exposed in aunhght under a negative tUl all principal 
detail is visible^ and is then developed by floating on either a 
10 por cent, solution of potassium ftrricyanide or a 5 percent, 
solution of silver nitrate. The former gives a leddish-brovin 
image^ tbe latter a greyish image which can he toned, alter 
washing, in a combined toning and fixing bath. (SmTonixo.) 
As an alternative developer, a soiutibti of gold chloride 
(1 : 50&) may be brushed ovkt the image; and fives a purplish 
black. Alter development the prints should be washed in 
dilute hydrochloric acid {t : So) and then again w'B5hed 
thoroughly. 

Uranium Tooifif. See Tonino. 

DiwyJ Nlcraie (Fr., Aioiale d'uraiti. Sitratt d urant; 
ItaJ., di uranio: Ger,. Urauylmirat. Salptltffaurts 

Urai^^d). Unuiyl nitrate ia prflpaied by digestin* pitch* 
blende m hydrochloric add, to dfsaolve out the other ntetals 
then roasting with charcoal twice, dissolviDg the residae in 
nitric add, and purifying by cryutalliaation. It ia a brilliant 
yellowish-green crystalline salt, very deliquescent. Solubility 
315 per cent,, in cold water, 33.3 per cent, in alcohol, and 25 
per cent, in ether. It ia decompased bv light when in contw^ 
with organic matter into a urwioua nitrate. (See Toniwc.) 

U.S. OT Udllami System. See Duphrsg^s. 

L'.V, Abbreviation for " ultra-violet." [See Lrcnr.) 


YDJiDilium Tfinldg 


Vartiistb 


_ V — 

VaitodLum TDaing. See Tdnlno. 

Vamishn A solution pf msinous bodies in a voLitita 
Bolvant, %VlTen piinting was done by contact using printLdg- 
out papers, wbicEt aU contain solubk silver salts^ it was very 
advisabk to %Tirnish all negatives to protect thtm from siJvtf 
stains. Many formula; for negative vamislies kave been pat 
forward in the past t those below arc representative, A good 
" hot " vamish is :—^ 

Brat omoge shellac , * ois. (lej 

Oil of lavender , . h. i oe. (i^’5 c.c.) 

Methylated apirit ^ . *20 dm. (i,o€]oc,cO 

To obtain a vamiah that will take pencil retouching, replace 
the ahellac with an equal quantity &i sandarac, OU o( tur- 
pentlue [pure) can be used in pboe oi oil of lavender if preferred. 
Keep in a warm place till dtssnlved, then add a teaspoonrul 
of whiting or prepared chalk, sLahe, aside to clear, and 
decant. This varnish iK downed ov^er the warm oegative and 
dried by heat. 

For a '* cold " vanmh, a 2 per ceat. solution of celluloid in 
amyl acetate is as good as any. It may be flawed Over the 
negative or applied with a brush. 

For fllitbS the following watcr-Varnish is suitable :— 

Bomx - . * . . joogfi, ( 351^4 

Glycerine . ^ ^ , 300 mins. (32 cn.) 

Shellac .... 600 grs. (70 gms.} 
Water , ► , * . 20 ozs. (1,000 CrCO 

Boil together for about half an hour: then add y ois. 
(zyo c.c.) of methylated spirit, and hiterp The negative may 
be soaked $n this, or it way be applied with a brush. 

A ID per cent, solution of gum dammar In ben^ne 
is also suitable for films as well as plates. They can be 
varnished by submerging them in the vamisb and then 
hanging them up to dry. The film must be fully dry before 
the varnish is applied. 

j4 black way he made ns follows :—r 

Benzene « « « . ^ T,ooo parts. 

Indiambber - ^ ^ 6 ,, 

Asphalt 300 ,* 

Larnp-black , « » , , Quant, sufl. 

&59 







VBraJ&fa Jur LAEiiero Slides 


How to 


Mait Varnish b sometimes used dd the back of g. uegsitive 
OA a. basis for pencil work or other retouching. The fonowing 
Ima been reconinieuded— 


Bandarajc 
Gum doniinar 
Ether 
Benzene * 


6 parts. 


iOD 


35 to 40 


The more benzene the coarser the grain. A dye sucb as 
aurantJa. malachite green, or cosin may be added to this 
vamis^h if rec|ulred. 

FixatiJor Varffhkfor Pnms^ —l^ts that have boen worked 
up in black and while or are likely to rcodve much haadUng 
may be protected hy a fine coat of varnish, stnUlaT to that 
applied by artifit^ to chalk drawings: tMs is best don4 by 
qjrajdng the print all over with shdlac fixati ve, which may be 
tmngM from the artis-t^' coJoumian; or make tbiis ; Jn a 
wide^mouthed bottle put 1 part of best white shelLac^, and pour 
over it 7 parts methylated spirit, Cork it up, and leave for 
a day or two, giving an occasional shake up ; then pour 0^ 
the dear liquid^ and the vamiah will l>e SuitalUe either for 
cbarcoa], paikel, or air-brush work. To use this, blow through 
a spray producer (the kind of thing used to blow perfume 
about}. Standing well back from the photograph, blow the 
Jino Sfptny cloud o( fixative evenly all over the print. Do 
not apply too much, or it may collect in patches* then nm, 
and prove difn cult to get rkl of the shiny appearance when dry. 

By spraying thinly two or three times, the print will dry 
without gloss and be perfectly fixed, and sale against future 
injury from rubbing or contact with rough matter. 

For Retouching Varnish, see Retouch t.s-G^ 

Vamish for Lantern Slides. Sec Crystal VARNibH. 

Vamisb Negatives. Haw to. In the case of v-amisbes which 
are applied cold {see VAKjiisM), the liquid is Blmply brushed 
on wTith a broad cairHU's-hair bnish, avoiding streakiness 
or eke placed in a diah contaiULDg the varnisb, and then lifted 
out and set up to drain and dry in a warm current of air ■ 
the unncceKHLry varnish bang easily wiped off the gia^ side 
with a piece of rag. To apply the hot vmmialiM it is 
necessary lo firat warm the negative thoroughly, first removing 
all dust, etc., from the film. Balance negative on the fingere 
and thumb of left hand and pour a pool of varnish iu centH^- 
about half the area of negative is right—and tilt negative so 
that varnish flows irmlimify to left hand bottom epraer 
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Vectagtnaph Viewer 

\Micn the liquid almasl reiadies comcr^tUtto flow bo nght-hand 
top come^r. Whi^n this ia reached, flow to left-hand top corner^ 
and from there back to left-hand bottom corncj', and from 
thence o£ by way of right-hand bottom comer into filter paper 
which has been aminged in a fuimei in the neclt of a KCond 
Atock botUe of vamiah* Jfow diain off as mneb c'arniah oa 
possible^ TQckiDg the whife. When the laat drop falia, take a 
piece of tisano f^per aod tun round Ure two lower edgea, 
removing the varnish whicb collects there. \Mieia this is done^ 
take negative by oppo$itie comers, keeping downwards the 
comer from which vamlsh dowed off, and gently heat once 
more. Then hnally put into a rack to dry hard. Vumish 
which may get on to the glass side of negative may be wiped off 
with a picN^e of mg soaked in spirit. 

VectDjlrapii, A stcrooscopic print depending for its effec¬ 
tiveness on the properties of polarised light. The two prmta 
Of the stereo^pic pair are produced, Ln register, on the two 
sides of a tliin sheet of transparent polarising plasticK which is 
then backed with a sheet of metaJ. The light reflcctcKl from 
the two pictntc^t i$ thus polarijccd in two directions at right 
angles to cadi otlier ; by viewing tlie compoftitc print through 
spectacles composed of polariring material,, the two eye¬ 
pieces, wluch act as aimlysers, also being set with their planes 
of polarizatiun at right angles, the right eye secs the right- 
eye picture only^ and the left eye the lelt-ey'c picture only. 
Full stcteosccpsc mlkf can be obtained in thii way without 
using a stereoscope. 

Vlew'cr* Term applied to an apparatus allowing a print 
or transparency to be view^ed under inoderate magnihcatlDii. 
A print may be viewed through a large lens of readitig-f Ias5 
type, or by reflection in a conca.ve mirror ; for transparencies 
a lamp or ndector is included to provide the necessary' illumina* 
tioii. 

It is saiiietim«A claimed for viewers that they will show 
otdinuty iihotographs stereoscopically. This is, of course^ 
impossible, as stcfcoecopic vision in the true sense demands 
that each cyu shall sec a slightly different pictuiCp The effect 
of etihanced relief is nevcrtbeless a very genuine one, and 
can be reproduced to some OJctent by viewing any photograph, 
but partknlarly an enUrgement, with one eye closed. 

The apparent relief would appear to Ik^ due to two distinct 
canseAr First, it must be roco^fsed that the ordinal^ coo- 
tact print is never seen in correct pcmpective; for this^ it is 
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View-Finder 


necessary* tbat the print subtend at the eye an an|fle equal to 
that whjcli tlic onglnal view subtended at the lens. This 
can only be achieved when the distance itom the eye to print 
is eqna] to the distancje between lens and film In the camera^^ — 
approximately, that is, to the focal length of the lens. By 
eolargiiLg the print hy means of a lena (or hy making an 
enlarged print from the negative) the angle subtended by 
the print at the eye is increiised, so giving a closer approach 
to correct perspective, and increasing the impressian of reality 
created by the print. (See Feaspecti™.) 

The second contributoTy cause Is closely related to true 
stereoscopic vision. As long as a print is seen with two 
eyes, it Can dekuitely be seen that it ii Hat, and however 
convincingly true the perspective may be* the obvious and 
unmistaliiable datness of the paper surCace remains. But tl 
one eye Js closed* the fact that the print is flat is no longer in 
evidence, and ttie suggestion of the recession of planes pro^ 
duc^ by the perapective ceases to he contradicted. The eye, 
having no other evidence to guide it, is then able to accept 
the impression of depth produced by the perspective of the 
print, and so is able to believe that the scene really ia soliii^ 
See STEkEoscoerc £*HOTOQiiAPiiV. 

View*Finder, A amall instrument attached to a catnera 
m as to indicate what portion of the view In front of the 
camera will actually be induded ia the negative. To the 
Frenchnmo a finder is a " visenr/' or viewer, while the less 
optimcstic German is content to call it a '* seeker ” tSucher). 
Except when? the image formed by the taking lens can be seen 
upon a ground^glasa screen, os with a stand Or sluglc^lens reflex 
camem, a view-finder is a necessity for work of ev-ety kind. 

Owing to the fact that a camem ia now usually used at eye- 
le%^l, the commonest type of finder at the present time is the 

direct-vision optical ‘ finder. This consists of a negative 
lens cat or masked to the shape of the negative* with a positive 
^epiece about an inch behind it. In this a brilliant reduced 
image of the view is seen, right way up and right way round. 
In pc folding type the lenses are held in a paJrol frames which 
fold down flat on the top of the camera, but in an alternative 
form they arc fitted at opposite ends of a rectangular tube 
moan^ on the came^ body. For r™oiia of compactness, 
the latter form generally gives a smaller image, in ivhich the 
^undanes of the picture are of fiecesrity- less definitely 
determined. 
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%'Cew-Fjcieldr 


An altem^Live form of direct-vision £ndcr In simtlaT ip 
mechamcal constmctiDD to tbe folding optic^ finder, but the 
front frame ooptain^ oo icns^ and the leni in the back frame is 
replaced by a small peep Me, When the eye Is brought close 
enough to this to see the wMe outline of the front fnLiue, it is 
at the right distance from it to see through it approximately 
the field of included by the camera. The distance Irom 
frame to eye bears the same ratio to the focal lenglh of the lena 
that the length of opening tn the frame bears to the corre¬ 
sponding side of the negative. In this type of finder the frame 
is so ncfer the dye that its outline is seen vdfy blmred, so that 
again the exact bounilaries of the picture cannot be accurately 
determined. 

When made with tlie fiamc much larger, and correspondingly 
farther from the eye, the frame finder becomes very accurate^ 
and owing to Uie fact that objects outside tlie actuol field of 
1-nuw can ^ seen it is a type much used in photographing 
moving objects^ It usuaUy t^cs the form of a wire frame, the 
aiKe of the negative^ m0unl]ed over the kns^ with a peep-hole 
for the eye in the plane of the plate. Cross-wires in the frame 
facilitate centring, and if one |em is changed for another the 
finder remains accurate sc long as the lenses used are not of 
telephoto constnictioDH. 

The finder devised by Van Albadn, and knoviii by his name, 
is an ingenious version of the frame finder. The eyepiece is of 
plain gUas, and has curved on it a frame (or frames} marking 
ont the Limits of the picture. The front glass is oi Larger aijie, 
and is a half-silvnted mirror. The inner surface is ground to a 
concave shape, so adjusted that the refieebed (virtual) Lnmgeof 
the frame on the eyepiece is at iniinity. Its outer garfoce is 
ground piirrdkl with the inner one, so that, when looked 
through, it ifl equivalent to a pbin fiat piece of gloj^. The 
view 15 therefore seen natnnil siie^ with the Itnagc of t!ie frame 
superposed on it to mark out the limits of the picture. 

^fho brilliant finder is used at walst-lev^l, and takes tfie form 
of a small box in the front of which is a lens of iihort fociiji. 
Behind it is a mirror, at an angle of 4^^^ which defiecta the 
Image upwards, w^here it is seen -through a second lens^ which, 
is surrounded by a mask of suitable abe and shape. The 
image seen is very briLLiint and is upright, but reveiied from 
right to left- In certain cameras, designed on tlie Lilies of a 
twin-lens reflex, the top lens of the brUliant finder is practically 
as big b:$ the actual negative made by the camera, and in 
one lortu a spot on the top lens is matted to act ag a kind of 
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coupled range-Bnder, vjcw~fi.nder and taking lens moving 
togeth^ for focusing. 


The- ground-glass lindetr is like a brilliant finder in con 
struction, but the picture ls seen on a tiny ground'-gtii^ screen. 
In this case a liood or shitld is necessary il ttic image is to bo 
seen in n bright ^ht. By providing this ho€jd, enlarging the 
finder, and replajctng its lom by a propcrly-corrijcitcd anastigmat 
matched to the taking lens and movidg with it for focusing^ 
wc arrive at the '* losing finder/' or " rtflex finder " of the 
twiu-lciis reflex, lo a singledens reflex, of course, taking lens 
a,nd finder lens aje oao. (Sou CaUEftA^) 

A " universal" or '' multiple " finder la used for certain 
miniature cameras fitted to take interchangeable lenses. 
Must optical finders, paxtictilarly those of AJbada type, can be 
ruled with lines ahotting the field of viciv corresponding to 
differeiit letises^ while in one case a tubular fiudor is fitted with 
a contracting mask, with the focal k-ngth of the lenses marked 
against tlie revolving ring by which tJie size of the mask is 
adjusted. Another finder of multiple type has a scries of 
lenses arranged, tuirtrt-head fashion, so as to allow immediate 
adjustment to suit the taking lens of the cameta, and in vet 
another pattern the magnification and the field of view km 
ODUtiononsly adj^mble by optical meanfl, the image, seen in 
a iramc of fisesd sire, gtxiwing biggo* or smaller as the adjir^ting 
ring is tkimed. hinders of this more advanced type am eJab~ 
omtje optical instruments of high precision and correspondingly 
bigb price. (Sec also Mis^iATuiuf Camhrav) 

Vlewbiji Filter. Soe P. V, Filteh, 

View’-Meter. An mstrument showing the view that will be 
indnded by a c:£kiticra, SL^ adjustment often being fitted so that 
the efiect of using lenses of differmt focus can be studied. 
It usually consists of a frame that can be sttpported at ^^lying 
known distances from the eye. In principle, it difiers from a 
frame finder {q.v., in article Vigvr-Fixi^Eh) only by being 
designed for ns? apart from a cameni. Frequently a blue 
gl^ or P. V. filter is fitted to nJJow the pcssibUities of the 

subject as a monochrome reproduction to be estimated. 

Vertical RqJai fter, See Enlarging. 


Vl^nettliifi. This colisists of shading off the margiris of a 
picture so that the figure or aubject gradually fades awav. 

^ lu^aim^y done when enlarging ; by holdiilg 
between lens and bromide paper a piece of black pa|^r with a 

664 


Vii]caEiJ4« 


Buitably-ahaf^ hole in itp an «3ccellent vignette Ib at cnce 
obtain^. Vxgnetto in which th& image sh^es off into black 
instead of wtdte (Rnssian vignettca) can be similarly made, 
Qsiiig a disc ol paper Instead of a mask. It Is usaaiiy easiest 
to make a priot in the normal wayp and then to darken down 
the edgea by direct light, without tht mteipositiQo of the 
ncgati\’e. (See also EKt^GiNO.) 

Vulcanite. Another name for Eaoffrm 


f 


I 

. 
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Washing. Negatives and prints are washed after 
m onlw to remove the hypo contained in the geiatine and 
paper^ and the permanence of the Lmase depends very 
span Uu: thoroughness with which this is done. It has b«ii 
estimated that an amoant of hypo not exceedina o-ooi gin, 
in each hundred square centimetres (or o^ooi cr. persq ini 
may b« regaided as harmless to a negative. ^ 

Washing is beat regarded as a process of sucBessive dUutkma 
By puttmg a plate containing i gm. of hypo into too c.c. of 
water, rocking till the hypo is uniformly distributed (about 
a minutes) and pouring oS ahj but the s c.c. or so adhetiiig to 
and contained in the gelatine of the plate, the hypo is redTced 
to i/aoth Its ongmal amount. Each successive such washinji 
similarly divides the amount of remaining hypo bv twenty ■ 
four such filings will reduce it to i/t6o.oooth of (ts ongtnol 
amount. Provided that the plate is held under the tap fm an 
insist on firet re^yat from the hypo, so that only the hypo 
actually in the gelatine » taken to the first wash-water, four 
3-minute changes, with continuous rocking, provide more 
^an sufficient washing. For a film, which hM geladne on 
toth Ades of the support, one extra change might be advisable. 
wM^ng** ^ fompfrfriy fwd from hypo by adequate 

can ™hcd. singly, in the same way. but here a 
sixth change wdl be call^ for to alkw for the ext« h™ in the 
paper support tlself; also, each immuskHi should last loneer 
fsay 5 mmut^} to allow for the greater thicker of material 
fromwhich hypo has to diSme out. But olthotiah this 
tre^ent wi 1 remove from prints all the hypo that is upable 
offing w^ed out. It is now known that the fibres of^e 
paper w^ always retain, no matter how prolonged the washing 
eventual fading, especially if tlie ima£ 

retaioid hypo can only be removed by 
the use of a h5rp<>-&ljimiL!ttor 

troublesome than 

tte above notes irould anggest, aa it ia seldom convenient to 
d^te IiUI attention to each print or film individualll^ RuL 
^ advised for washing, bnt as the replace- 

enotnioasly more water is 
needed for effective woshmg. It Js particnWly to be noted 
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thjit il negative Md at tfee bottom of a deep dtsh, and 
water is aUowed to mo slowly in at one end of the dish and 
oversow at tie other, there may be pratticaliy no movement 
of the water in aotuuJ contact with the negative, and effective 
waahiog may talcc many hoirra. If, instead of a single 
negative, a pile of prints lies in the dish, hypo from the bottom 
print will have to find iU way through all the others before it 
^ be washed away* After being left aO night in siich con- 
mtioiw, the bottom print nmy weli be less free from hypo than if 
it had been held under tlse tap for twenty or thirty seconds 
Proper washing entails the free access of water to the snriace 
of a plate, or to both aides of a film or print, combined with 
cither a cootinimJ flow of water over it or soccessive replace¬ 
ments of the water. Apart from the many individaal aysfema 
used by amatenra, them art automatic washers of many types 
on the market, and it would be impoaaible here to discuss the 
efficiency or otherwise of each. The two ske tches attached, how¬ 
ever* snggest means by which a sink or bath may be con¬ 
verted into a reasonably effecti^'C washer, in which at least 
a certain minimnm of movement of the water is ensured. 

Prints may be washed in batches by leaving them in water 
for a short while, then removing them, placing them in a pile 
on a tion-absorbcnt surface, and expelling the water from them 
with a roller squeegee. The vesseJ Is emptied, riirsed. and 
refilled wiUi fresh water, and the prints are returned to it #sm 
on*. This process is repeated every six or eight minnies : after 
ten or twelve such changes the prints may be rEgardcd as 
reasonably well ^lishcd. ' 

Alternatively, two dislSM of water may he used, and the 
prints translerrcd, one by one* from the first to the second ■ 
the first is then refilled with fresh water^ and the prints ait 
tmnsrerred hack to it in the same manner. Again tem or 
twelve changes should suffice. 

The completeness with which hypo is removed by his own 
particolar method may be checked as follows by any 
photographer who carts to do so. 

Prepare the following solution :— 

Potassium permanganate . g gts. [i gm ) 

S^um carbonate . . ^ (1-5 gmj ! 

Water . . * . , so ois. (i,oooc,c,} j 

Collect the diaLnings from several prints or negatives in a 
glass vessel, and In a second vi;$^ take an equal amount of » 
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Water 




ancontamuiated w^ter^ Add oa-c drop of the above to each i 
if the coLoiir p^'is^i^ts a:^ long in the drainings as it does in the 
uncontaminateti water^ washing may be regarded as completei 
(See also Hvt>o Eu»I!4atop&) 

Wasbid^ Soda. An impure form oi sodlam carbonate 

Water, For aU normal phatograpbic pnrpoaefl | 

ardinaiy tap-water is suffidnotly pure. Of the impiLrfties 
which jt IS Liable to contain, the most harmfiJl is probably 
dmoived ait, which will oxidiSQ to some small extant any ^ 
developer made ap %vith it^ The air can be edectiv^ly expelled I 
by boiling the water gently for a few ixiiontes. and water with 
which developers are to be made op should always be so treated^ 
Tap'water generally eontains some '' hardeess," dut to 
dk^lvod calciuni and tnagaesium salts. Some, but not all* 
of the calcium can be precipitated as carbonate by boding the 
water, but this does not remove magnesium salts. Any 
dei^loper containing carbonate [or a caustic alkali, which is 
alwa^'s contaminated with carbonate) will throw down a 
slight precipitate when tnade up with hard water. This 
precipitate (of calcium and m^nwuitn carbonates) can j 
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WiilierbAth Di^VfdfipinDUt Wi^dge 

readily be filtered out after the i^jLiition has stood tor some 
tiiiic." By addiog sodiaoi |iexajTLet£Lp}io$plia|e or '' Cdgon 
to the water the precripitation can be prevented altogether 
without alteration to the propoties oi the developer. 

CaJcincn sulphate often comea out In fine crystals from a 
soliitidn of a sulphite^ which almost olvi'ay^ contains a small 
amount of sulphate as a result of oKid^tion. This precipitate 
Is again harmless if iitered out. 

It should always be remembered that tap^water is a^nally 
faintly alkaline' (or certain purposes washing after 

uranium toning] this alkalinity must be removed by addition 
of a few drops of add. 

VVaierbalb Devclopinent. A method of development by 
which the negative is given one or more periods ol i.mfner^on 
Ln still water before the process of development is completed. 
During these periods the developer in the aliodow-portioiQS of 
the negative continues to act on the cmulRion until it diSnses 
awayp but in the hJgh-hghts, wlicrc much stiver halide has to 
be r^uced, i t speedily exhausted. By this meaus the shadewi^ 
are given more development than die high-lights^ cnablLag 
full shadow-detail to be obhilaed^ with full contrast, without 
allowing the lights to become too dense. Alternate immemoos 
in dijvdoper and still water ore usually given uulil developtnent 
LB complete. See abo B. f. Alnm>mc^ 193^. p- I 5 >l 1934. 
p. 225, 

Waterbath development is often the best way of making 
the best of an uuder-esposed plate or Alm^ but is even more 
valuable Ln dealing with fUm exposed on a subject containing an 
excessive lartge of contrast. Although a normally-exposed 
negative devdopud In this way can never show theoretically 
correct tone-gi^ationp it will very often give nmeh 
satisfactory prmls than one in which excessive subject-con- 
ttast has been subdued by shortened development. In tlip case 
of under-expc^iire, the dLstortion of tlie characteristic curv'e 
caused by waterbath devdopiJicnt tends to OQmpcnsatc for the 
false tone-^aiues of uuder-exposum, 

Two-batii development (see Fineokai^t Db^VRtOPSffisri is 
another application of the same princlpTc. 

Wnrer-proeflug Work Bench. See Black 

Wntkluai Factor. See Dkvelophhnt 

\Vedite. A piece of gla^ or celluloid bcantig a deposit of 
siU-er^ Indian ink m gelatine, or other dark material the 
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SpectTPgram Weights And MeAixires 

density of which is graduated liom doc end of the support to 
the other. Used in iensatometHc work for giving graded 
eurpo^nres to sensitive niatenfli. In a the gradation 

of density is oDtcontlDuons, but there are a cumber of separate 
areas, pach of which is denser thau the lost, but each of which 
individually is of even deoaiiyv 

Warige Spectrogram. If in photographing the Spectrum a 
wedge Li placed over the sUt of the spectroscope, with the 
gradation of density ruDoieg ]mraJlel v,ith the sVit^ the width 
of the spectrum at each point is determined by the seciaitivity 
of the ncgative'Cnaterial to the wavelength of the light at 
that point. The outiUe of the photographic imago on the 
plate or film thus takes the form of a cur^'e of sensitlviU' 
plotted against wavelengtli, and so indicates at a glance the 
ooiour-saisitlvity^ For examples of wedge spectrograms, see 
Couook-SeKSITI™ E«Ut*SIONS, 

Weights and Measures« The system of weights and 
measure? in use in tliis country is extremely chaotic, and the 
relationships that the various units bear to one another are 
not by any means as simple as ccmvcnieiice might dictate. 
The photographer, especially if he be one of the many who 
regards unnecessary arithmetic with distaste, will do well to 
adopt the metric system^ in which case he is never hkely to 
be called upon for any caJcuIation more dieicult than simple 
mtiltipLicatton or division by ten. (See ^iEtmc Svsrau^ 

Oo the supposition that the metric system vdU be used, 
there follows immediately a simple conversion-rule by which 
any formula in English weights and oieasures may be read 
o 3 . practically at sight, Ln metric units. It is only the photo¬ 
grapher who uses the English measures who wiil need to read 
on further and wrestle with the chaotic complexities of scruples, 
drachms^ minims, and the three dlifcrtnt kinds oi ounce. 

CONVi^nsiON OF FormulhC to Metric U^its. 

In converting a formula from one system to another it is 
the couccn^tion of the solution that matters, not the total 
volume^ 1 here is therefore no need to convert each individual 
weight and volume separately* but we are free to choose any 
form of conversion tlmt makes up a solution of the same 
composition in both s^^tems. 

A solution containing m grains of solid to each 20 ozs, of 
total hu£k ^ identical in composition with one that contains ii 
1 gm- of solid in each 875 c.c, of total bulk. If, therdare* we 
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tiave n formula in which the weights of solids &re in grains, 
imd tli« total %'otums to bo ma 44 is to (thi$ is tho ii-smai 
English lorm)^ we liave only to read *acli lo grains as i gm. 
and put B75 c*c. in place of 20 ojh. Thus.— 


Mctol . 

Sodium sulphite 
HydfoquLnone 
Senium carbonate . 
Polsi^siata bromide 
Water - 


iBgfs. 

5o „ 
800 f, 

10 .P 

20 D£9. ^ 


I’Semf. 
50 ip 
6 „ 
Bo .p 
I i gm, 
S75 c.c. 


This conversion is not appraximate, it ia absolutely exact. 
If any of the solids are given in ounces, it is sufhcLently accurate 
to take each ouhe^ as 440 grains. Eh-athms and scruples are 
eddoni used oowadays ; they are to and to grains nrapectively. 
^Tierc a formula is given for a lobil voltnne of 10 o:^, 40 ozs.* 
60 02s,. or other figure, it is, qf course, necessary to multiply 
or divide the weights given by n suitable figure or 4 in the 
ca^ given] before reading off into the metric system, 

Af^irican JcfvtutiB can be treated according to the samA 
rule {10 grains token as i gnir), but in this case the total 
volume in the onglnal Jdrmula will probably be either z6 oza. 
or 32 ors. Take as 750 c.c. or 1,460 c.Or rtspoctively* If the 
American formula is for 20 ozs. the volume required for the 
conversion is 912 c.o. (rio^ ^75 c.c, ; the U.S, fluid ounce is 
larger than the Englfeh one). 


CoNVKKsiorf OF Foumul^ from Metktc TojBRm&if 
hiKaSUAES. 

A simple n^vcrsul of the above rule enables metric fqrtauke 
to be converted directly into British. Statting with a formula 
expressed in graimp und for a total bulk of i^ooo (one litre}> 
call each gram 10 graifts* and moke up to a total bulk af 
32 1 DIES. This coitversion is absolutely exact, but it will be 
more convenient and quite near enough to nmke the total 
bulk 23 03S. The well-known B76 formula, for example, 
con verts thus 


Mctol 

. z gnoB-1 

30 

Sodium sulphite 

. 100 ,, 1 

1,000 

Hydroquinojifl . 

* 5 pi 1 “ ^ 

50 

Borax 

Z .. 

20 

Water 

. I,CKH1 0.0, 1 

1 ^3 







WeLgbtB and Aiteusure* 

BhiHSII AN|> aMF;RICAN WEIGHTS AKD MhASURK. 

In fnllowiiig out Ute compleicities of BriHsli ^nd Ain«srie«i 
•yrtemsUttj^esttoBtartwiththegniin, wliieh is thesamesixe 
in both Bntjsh systems and in the Amencan system aa well 

Small weights are generally given in grains nowatJavs but 
the weights sold are generally marked in ecniplu' and 
(apotbecanes') Urschius, which are respectively so nnd 6o 
grams.* The ounce o( the Britiih and American avoiidupou 
systems contains ^37! grains, wheruLS the British apothecan«' 
oimce contains 4S0 grains, or S dnichois. In a British photo- 
grapbic formula ’ i or.” may mean either of these if no 
deliiute indication is given, but there is a stnsng tendency at 
jtretent to prefer the avoindupois ounce. An American ounce 
IS always 437 * grains, and this is also the weight of "one 
ounce of a cbemicnl as bouglit. If tlic fomtila calls for 
one apothi^ries' ounce of a substance (480 grains), an '• ounce 
bottle wui, of course, not contain enough. 

Hnid measure is distinctly difficult. A fluid ounce cotitnins 
^37* or otie avoinJupois ourtce, of pure vt\*i±cr' but 

tor EHiiUlcr voIufDcs than this the fluinl ounEc b divided into 
<So minims, corresponding to the di vision of the apolhecartes' 
ounDD into ^;So grmns, A minim of iw^ter thn$ weighs less 
than t grain, actually about u ni grain. A fluid drachm is 
oniMnghUi of a fluid ounce ; it contains 60 minims and wcichs 
Krme -6 grams, * 

The American fluid ounce is liuger than the Enghsb one* 
an Amencaii ounce of water weiglts 456 grains, w about 4 per 
«nt. more tlmn lu English ounce. Piute, quarts, and gall^ 
are equally troublesome; the English pint is ao oj,, the 
quart IS * pints, and the gulion 4 quarts, or f6o oa The 
American pint contains only 160*3,. but os Lhasa are Araericaa 
ounces, the Amvican pint is equivalent to about 16* Fn^iiaK 
the American quart (32 oh. American) is 
331 English o^ces. and the American gnllon {jaS ote 

if “**' Compared with the 

EoglMh e^ti of r6o oa„ this is distinctly short measure 
Md It IS important to know to which side of the Atl.^^ a 
’f American foimuta are often 

^ magaanrs without change, it 

a safest m ^ery case to take the metric version if one te 

Srfor^"atoS!^ -I'’ 
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By coiDparisan, linear tnea^urra are easy* Both in Britain 
ukd in America the inch measiires ^ DiiUiiiietrtdj inches 
go to a loot, and 3 feet loake a yard. Ji the focusing scale 
of a camera is marked io metres, remem^r In estimating 
distance that the metre is a good long 5rard not so vety 
long, however; it measures only about 3 1 inches, or some 
9 per centn, over the 3 feet. 

Pftctnlage Soiuiimis Paris 

Pfre^ntagi Solttiicns .—A 10 per tent, solution is one con¬ 
taining 10 partE of solid in loa porta of solutionp or 100 gms. 
of solid to ipooo c.c. of solution. If the solution is to be 
meaBuind out in minirns, with the idea of making 10 minims 
contain i grain^ then the solution should be more concentrated 
than 10 piff cent, to allow fur the fact that the fluid ounce, 
though weighing but 437} gmins, contains 480 minima. One 
ounce avoirdupois of solid should in that case be tnude up to 
a total bulk of 9^1 oes., or g oia. 53 minima, Thia* though 
actually an it per cent, solution, is often convenient for 
practical use. particukrly for solutions of potasa^tum bromide. 
When a 10 per cent, solution of this chemical ia specified in a 
formula, an ti per cent, solution is almost Invariiibiy meant. 

Pflrf5.—A formula given jn ** partsia to bn read sa 
expressed in the same units throughout: the octUdil value of 
the unit depends on the amount of solutloji required. The 
simplest way is to regard ” parts " of a solid as grums, and 
'"parts'" of a liquid as cubic centimetres. This gives a 
straightforward formula in metric units, which cun be con¬ 
verted to English measures if desired by the rule givcJi nl?bve. 

Tables of British and American Weights and Measuehs, 
BriiUh and A mtriain iV^ftghU. 

I grain {apoiheciiries, avoirdupois, or American} 

« o*od4@ gm- 

1 scruple ** :2o gra. 

« gins. 

1 drachm ^ 60 gra. 

= 3 " 58 -B gms. 

I ounce avoirdupois or Amcricun ^ 437I gts, 

= i &-35 gms. 

I onttoe apothecaries » 480 gre. 

=■ 31 lognut. 

t lb. avolrdupoia or Afncncan = 16 ois. (avoir.) 

- 453 57 finis. 
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1 mliujii 


lie OE, 


F= 

O'OjQZ C*c. 

1 dracbm 

— 

60 tninims. 


= 

*«■ 



3'5jiS e,tf. 

I DUDCe 

= 

4^0 miEkimr^ 

1 pint 


3S^4I C.C. 

= 

20 0£S. 



568 Z45 c,rp 

I qiiiut 

c= 

40 ozs. 

t g^lon 

K 

1136^3 C.C. 

= 

4 quaxta. 



4.546 e.c. 

Flut'd MfiOrinre. 

t minliD 




= 

0'Cl6l6l C^CL 

1 ounce 

PP 

29-574 c-c. 

1 pint 

= 

16 or. 



473-18 

I quart 

= 

31 OE, 

1 gallon 


946-36 c.c* 


rii OE. 


" 

3785-43 c.c. 

Linear Mioiurd^ (British 

1 

0 

t ixtch 

eh: 

a5>40 mm. 

12 IdSh 

1 loot 


1 yard 

■= 

30-46 cim 

— 

36 ins. 

39*37011 ina. 


91*39 OTS* 


loo cms. 


— 



Square Mitisure. (British or AracTicao,) 


I sq. in. 


^45 sq. oim. 

6-45 flq, cms. 

144 

^P29 sqxma, 
*^0929 #q, 
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1 sq. fL 


ncid 


Tables of Metajc WEiGirrs and ^IfiAstiTHEs. 
Mtitic Weights. 

I milligmin 


j c^ntigtain H 

I d^gmm mt 

t (th^ unit]** M 

I hecti^gmai » 

I kilogram « 


iViTB gni. 
o-0154311 gr. 

Tin 

0“i54iS r- 

A ^■ 

*If* 

I J'4JZ gr^ 
o 03517 oz. 

100 gms. 

1343 3 If. 

3-527 

1,000 gnvs. 

- 35-27 OE&. 

- 2-2046 lbs. 

• Note that tht g^rain is the weight of 000 cable ceatinietre 
of pare wter at a teoiperature of 4“ C. Hiia supplies the 
relationsliip between haear measure tcendiDetFes}^ meosnies 
of volume (ia cubic centimetres) and the unit of weight 

M^ric Fi»id M^ASurc. 

I Btre,- 

— i 6-S9 mkiiais. 

— 0*0352 02, 

1 litfo = 1,000 c-C.* 

■» 35 ^ 19 * OES- 
= 11 pints approx. 

* Note.—O ffidally the millilitne, not the cubic centimetre, 
is the thousandth part of a litre. The difference between the 
two* 27 parts per nUUion. or two drops per gallDOp is only 
detectable m scientLhc work of redaed precisloa. 

Mehic Mwtstirw ctj Length, 

I mm . 


I caL 


I metre [the unit) 


1 km. 
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f An metre, 
0-0394 Ui. 
fid- metre, 
0-304 in. 
39-3701 ins. 
3-2aoS ft. 
1-094 yfi^* 
1,000 metrea, 
1094-2 
0^6214 mile. 




Wetjftht* Hud Meajyres 

Metric Squart Mta$ur^^ 

I sq. mm. 


I iq, CED^ 

100 Aq. cmn, 

t sq. m (the nait}. 


O'fsot55 aq, in. 

Hkjniff Bq. CL. 

0^1552 sq. in. 

1 Sq. dm. 
ric sq, ifi, 

I 5 ' 5 ^ »«I+ jjis^ 

1551-6 Sq. ins. 

— iO- 7 ? 5 sq*ft. 

CONVERSION TABLES 

^^hough tho preceding taUea of Brifiah, Araerieatt and 
WAghte and measured give all the occrasary multi plim 
and divisors for nonverting freno any system to either of the 
o^re, or inverting from one unit to another in the same 
system calralation can often be avoidod by making use of 
the tables below, “ 

Attention is particularly drawn to Tables 1 to HI. which 
omlie It cosy to bring a formula in Biighsh or American 
im^iirts into the standard form (soUds aU in grains, total 
■volome 30 easO which is taken as a basis for the very simple 
method given on page 670 for conveision into the metric syst^. 

table I. 

i^mDOpois a>?d AwgRtcaw Ounces to Gratns. 


OtaUM 


i 


I 

li 

u 

Ij 

’i 

i 

ii 


Graliu 


105 

ZZS: 

3*8 

51 *} 

65 di 


**«94 

i,aoj 

^r 53 r 


Ouuem 

CfnJEU 1 

Qo&eii 

ai 

i lr6|0' 

' 1 


i.7S/a 

7I ' 

4t 

i-S5^ 

7i 


1.Q69 

8 

4i 


H 

5 


9 ,, 


1.397 

4l 

sl 

ai4<wS 

ID 1 

51 

3-516 

11 

■6 

2,6j5 

12 

6i 

?r7a4 

IJ 


3.644 


61 

3*953^ ; 

1 13 ' 

7 _ 


' J6 




J.IT2 

3,2fli 

3 . 5 M 

3.718 

3937 * 

4.158 

4.175 

4,81 i| 

S.Sdn 

5 . 857 * 

6,ij5 

6.562^ 

7 iDqc» 


dJacSo^fe^ ®^ Amrnka. the Apothecaries* 

676 







ojtd McHSur^a 


TABLE II. 


SCRUI>JU5S AND DaaCQMS 7Q GHAiNS. 



Crala» 




5 

I 

*5 

I 

10 

1 

3a 

f 


1 

45 

1 

Zo 

t 

6a 


3^ 

3 

120 

z 

4a 

3 

iBo 

J 

4 

6a 

4 

5 

240 

JOO 

5 

IDO 

6 

360 

6 

130 

7 

4x0 



i 

4^0 


TABLE 11 L 

Af^tHHCARIES OaNCE:^ TO GRAnr^. 


OODDB 

GraJu 

Dmk»» 


''1 OnKA 

1 Of3W 

t 

ISO 

ji 

1 I.Soa 

7l 

3^48® 

1 

1 


4 

; 1.92a 

n 

3^6iMP 

360 

4i 

2Ha40 

zt 

Jh^O 

1 

480 

4} 

3.160 

r 

3.O4O 


60a 

4l 

2.280 

ai 

j. y-r 

4,*8a 


rt 

5 

2.4*0 

9 

4.J2® 

it 

840 


2.52® 

0* 

4^56® 

2 

960 

il 

2.64a 

10 

4.Sea 


t,p8o 

5 i 


11 

5r2®a 

3} 

IpSOO 

6 

z.SSq 

12 

a.76® 

2| 

1*32* 


34WO 

13 1 

0*240 

3 

1,^40 

*I 

3,130 

14 

6.73a 

3i 

1 h 56 ci 


3 h 340 

, 13 - 

7.200 

3i 

l,6So 

7 

3.360 

16 ^ 

1 

7,680 


677 


























Weights anil Measurefl 


TABLE IV. 

Graeks P£R Enoush Plan tzo to Grams rer 


Gnii^ per FIaI 

GfVRs {KT Uln 

ptt 

iljTmni pur LJirt 

1 

0-11^04 

Z 

7*9825 


0^22^07 

9^1228 

1 

0-3421 

90 

10-263 

4 

0^4561 

100 


S 

0-5702 

150 

17 106 

0 

0-6842 k 

200 

22-807 

7 

0-7982 

300 

34-211 

1 

0-9123 

4dD 

45*614 

9 

1-0263 1 

5™ 

57 *fl^ia 

10 

1-1404 ' 

600 

68^431 

20 

2-2807 


79-825 

39 

3 - 42 11 

91-238 

40 

4-5614 1 

900 

102-63 

39 


I.OOO 

114-04 

6 d 

6-8421 

3.000 

330-07 


TABLE 


OUNCKS Ff£B EjfaosH PiKT TO Crams per Litre, 


diliHti (At.) 
p«Ptm 

Gdum par Litra 

■pmiUn CApoUij; 

1 par F^l 1 pw Lllr* 

i 

>»+73 

i 

1 13-68 

i 

* 4-545 

1 

17-37 

i 

37-418 

1 

41^05 

j 

45-89 

1 

5473 

2 

99-78 

2 • 

10946 

3 

149-67 

j 

164-ig 

4 

199-56 

4 

218-92 

5 

149-45 

5 

273-63 

6 

«W’J 4 

1 ^ 

1 j 

321.38 

1 


678 















W«1^1itg and Meiuur«ft 


TABLE VL 

Gttxiss FER Am&hican Pint (i6 oc. AycR.) to 
Grams per Litre. 


<j«Jni I^l 


I 

± 

3 

A 

t 

^ \ 

9 
lo 
20 

4 P 

50 

6d I 

I 


Gnou pn Utt* 


0"t36g5 

0-37390 

0-41085 

0-547*0 

0-^75 

o-fijtlTP 

a' 9;^5 

I 

*■*3 *55 ( 

*3695 

3 - 7390 

4- 1085 

5- 4780 

^■8475 

8-3170 


Cnlu ft£ Pint 


90 

100 

150 

300 

300 

4 D0 

5 M 

600 

c 

900 

1,000 

1,000 


Gnutu Li tn 


9-5*65 

Ta-9560 

*3-5335 

* 5*693 

30*543 

*7-399 
41-085 
54-7*9 
6*-475 
S*>i 70 
M '«65 
10^*5)60 

133*55 

136-95 

173-90 


TABLE VII, 

American Ounces i-er Aksrican Pint (t6 «,) Td Grahs 
PER Litre. 

K 


OWKCf ret J^I 

GraraW |^f | -Ht^ 

OuD«» fw Plat 

GfUUi |]*: Um 

i 

14-98 

1 

119-83 

\ 

29-96 

3 

179-74 

i 

44-94 

4 


t 

59-91 

S 

399*57 

li 

89-87 

6 

359*4fl 


679 
























Weii^bu Aad Measures 


TABLE VIIJ* 

Gsaics per Lmm to Grai^is per Ekcusv Pint [ao oz,). 


OfaDH pir Lltrt 

•Cialoi |he- Figi 


* o-as 


1-75 


3-63 

04 

3-31 

Q-3 

438 

0’& 

3-36 

O'? 

S'E4 

0^8 

7'Oi 



K 


1 

^ *7 5 . 

3 

a6*j 

4 

f 

5 

43-5 

6 

33-6 

7 

ei-4 


|| Onsi per Lfti:* 

1 per Hnl 


70^ 


78^0 

ll 

87-7 

: 3 Q' 

I75H 

,1 30 

263 

1 40 

33 * 

50 

43S 

U 60 

3 ad 

70 

I^f4 

Aci 

701 

go 

789 

lOQ 

877 

130 

** 3*5 

300 

^.734 

30d 

1.631 

400 

3.508 
















n 

to 

90 

95 

IDO 

IfO 

XJQ 

1^5 

130 

14* 

i 5 ^ 

160 

170 

*75 

180 

IQO 

lOD 

ICO 

tziy 

HJ 

130 

X40 

15^ 

ito 

^ 7 D 

*75 

ito 

£90 

300 

3 TD 

320 

3*5 

330 

55 « 


WeLghu Bud Mensum 
TabL£ IX 


TO OUNCES AMD Grains per Ptht. 


Aw. at. ftwl m tiCT plat 

1 Afivtli. «. 4 fidflr. pilitE 


Gr. 

1 Ot 

Cf, 

t 

0 

— 

43S 

1 

44 

1. 

2 

T 




1 

i 33 

t 

99 

t 

376 

I 

'34 


Z£0 

I 

*77 

t 

264 

X 

221 

I 

309 

z 

265 

1 

35 ^ 

1 

3®9 

1 

£ 

2 

I 

r 


£ 

90 

2 

4 


177 

2 

92 

£ 

2£1 

a 

136 

£ 

165 

a 

*79 

£ 

353 


267 

% 

3 

* 3 

J 55 

3 

91 

2 

443 

3 

178 

3 

5 * 

3 

2££ 

3 

93 

3 

266 1 

3 

*J 9 

3 

354 

3 

226 

4 

4 

3 

314 

4 

9 * 

3 

402 

4 

t 79 

4 

9 

4 

223 

4 

53 

4 

267 

4 

97 

4 

355 

4 

184 

5 

5 

4 

27a 

5 

93 

4 

3to 

5 

tto 

4 

+47 

5 

lU 

5 

13 

5 

5 

5 ^ 

S 

356 

5 

M 3 

6 

6 

" 5 

aji 


94 

5 

319 


181 

5 

406 

6 

£2jS 

5 

450 

6 

i&i 

6 

M 

£ 

357 

6 

102 

7 

? 

6 

j $9 

1 

226 

6 

409 

3 

3 

1 

7 

Mfl 


681 


















WelghiB anil 


Tabu± X 

GzurNS Per Aurricak Pint (i6 ox.) 
To Grains Prr £ngu:sii 


Gniiil ficr AoiEfk^Ltl 
piqt 

Gnlm pet SAiHlik 
pint 

; Grains per Amsirio 

1 

Gnki per Rnflkili 
piMi 

1 -o 

1 

15^ 

i®o 

1-5 

z -S 

200 

240 

1 

2-4 

25a 

JOO 


3'fr 

Joo 

360 




420 

1 ’* 

Ol> 

4^ 

480 

6 13 


45« 

540 


8*4 

500 

600 

S 


600 

730 

i?-o 

10 -S 

TOO 

019 

lO-^ 

zz -0 

8 cX 3 

Q39 


18^ 


1,079 

90 >4 

24 ■« 

i;,ooo 

ipm 

95 

1 3*^ 

1,500 

tp7^ 

JO Hfl 

*0 

2,000 

I 2 p 399 

55 0 

4113 

3*3™ 

1 

40 n 

48*0 

3,w» 

3.598 

45^ 

54 

3.J» 

4 pI 98 

JO -o 

^-0 

4-M* 

4.79S 

00 0 


4*S'» 

5497 

70^ 

04-0 

J-iNsiJ 

5 t 996 

So 'o 

96*0 

6,goo 


90 •* 

J(piS-0 

7,000 

M95 

JOO 'O , 

120-0 

8,000 

9494 


6Sz 














Weights and Meuurei 


Tab[^ XI 

Ounces Peb AiiEittcAK Pint fi6 dz.) 

To Ounces (Av. ah a AtOTs.) Pek Encush Pint. 


Qt. po’AnnkflD 
p4nt 

0^ Ukd fnlqi 

EAiitih iumi 

1 Ol (ApoUi-. k «nd i^Di n 
EufUfeb piai 

i 

' Ojl 

Gr, 

Ol. 

Gr. 

D 

131 

d 

131 

i 

1 

Q 

163 

d 

afij 

0 


P 

394 

1 

H 

1 

is 

J 

45 

1 

319 

1 

IT^i 


t 

J30 

! K 

30 S 

Zl 

y. 

43 

I 

43® 



J?4 

a 

iS 9 

“I 


305 

it 

aad • 


2 

4li 

3 

352 


J 

ije 

3 

3 


3 

363 

3 

134 


3 

393 

3 

365 

51 

4 


3 

396 

3| 

4 

ita 

4 

4 S 

4. 

4 

S%9 

4 

t79 

4t 

5 

^74 

4 

441 

5, 

5 

43& 

5 

323 

5l 


a 6 l 

6 

b 

6 

7 

»6 

6 

aiS 


7 

54i 

7 

50 

7. 

3 

173 

7 

5^3 

7* 

5 

435 

i 

95 

3 


afid 

i 

35® 


683 








Mil Measure 


TABLE Kil 

lo CKfirriH^rfeES. 




bi£kti 

OmUm^Ovf 

t 1 

53 ' 

*1 

^4 

3^-92 

35 * 3 ^ 

3 

7-6S 


58*10 

4 


1 ** 

4 ft-Sj 


11-70 

^7 

«*<« 

6 

1^14 

iB 

457 '* 


17 - 7 S 


48 - 3 B 

3 

ao-31 

20 

30-Bo 

9 


=5 

6330 

10 

aS-40 

30 

76'30 

II 


36 

91*44 

11 

3 Q-^B 

39-37 

100 


TABLE XI11. 



Ooe dxtj-fourth of ui lEich i4 aqu^ to D'j 96 t 75 

6S4 




























»Dd Meuur» 


TJLBLE XrV, 
CftNTlUirrRBS TO 


Cffitlottn* 

^ Iflcta 1 ' 

CwUneira 

lllUwt 

1 

a- 3 » (l 

15 



. f '79 

20 


J 

^ l-lfl 1 

30 

1181 

4 

1-57 f 

40 

»5 M 

5 

1-^ 1 



6 

3-36 1 


2J‘6i 

I 


70 

27-36 

& 

3 -*J 1 

So 

31-30 


3 ' 5 + 

90 

35*43 


3 - 9 + 

lOO 

3^-37 


TABLE XV. 


SguARC Inches to S^^uare Centikbtrrs. 


Sq. IftiL 

3q- Cdi. I 

■ Sq, iHl. 

3 q. Coil 

I 

*-4S i 

! ^ 

ja?*iQ 

2 

ts-9a 1 

Jo 

43(-*t 

3 

i»-35 

1 « 

316-13 

4 

as-Sr 1 

90 

38064 

5 

3a<a6 

100 


4 

3871 1 

200 

H90'J 

7 

«-)6 1 

300 

J93S*S 

h 

3i-6t 1 

40Q 

*580'6 



500 

5123-8 

10 

64-32 1 

600 

5871-0 

to 

139 -«S 1 

700 

4316-1 

30 

* 93 - 5 S 

Soo 

3f6i-5 

40 

zsS'O^ 

1^00 

3806-4 

50 

321-38 

r.poo 

6431-6 


685 



















Weights flnd Measures 
TABLE XVL 

_^UAP1K CesTiHSTHes TO Square Iwches. 


Sii^ Cmpi, 


Stj. lof- 


Sq. 


1 

0155 

2DO 

2 

0-510 

3 I» 

5 

0-465 

400 

4 

0‘6±^ 

5*0 

5 

0-775 

600 

6 

1 

*-9511 
i *^5 

1-240 

7*0 

800 

9 dQ 

9 

^■395 

l.-Cieso 

m 

1 - 55 * 

l,50d 

30 

3-10 

2,000 

J* 

4-65 

J.OOO 

4 * 

6-20 

4,000 

50 

7 75 

5,000 

60 

9*30 

6,000 

7 * 

10^85 

7iOOo 

80 

12-40 

S,OCKI 

9 * 

^-55 

9.000 

XCKl 

^ 3-50 

10,000 


^ }SUL 


i 6 * 5 “ 

6a w 

77-50 

139^5® 

135 'O 
2335 
310-0 

465-0 

775-fl 

930-0 

10S5-0 

1240-0 

ij 55 ^ 

1350 “O 


TABLE XVir. 




[ 

t 

3 

4 

I 

I 

9 

JO 

ii 

ij 

M 

16 

17 
1$ 
*9 


Graai 


0^061 

0*lj 

^"*94 

0 SJ9 

0-514 

O-Jig 

f 4 S 4 

O'JJ* 

0-583 

O-64& 

0-713 

0-77 S 

0842 

0-907 

* 97 * 
1 037 
v*ioa 
nob 

1**32 


j Gulaji 

j GEHim 1 

ao 

i '“96 

1 

1 1 -361 

22 

1-426 

1 

1 r 4 ^ j 

24 

1*555 

*S 

j*bK> t 

2b 

t^68s 1 


1 11 

28 

* t'Srq >1 

*9 

raeo i 

30 

''944 


a^2<t8 f 

40 1 

2-592 

1 45 

2-915 

50 

3‘*40 

55 

3^564 

60 1 

3 -m 

65 

4 '*la 

TO 

4 'S 36 I 


Gnibi 


-Cimna 


75 

80 

85 

90 

9S 

too 

150 
200 ' 
*50 

300 

4OQ 

500 

6oa 

900 

1,000 

3,0m 


4'Wo 
S'1*4 
S'SO* 
S'«J 3 

<V 4 Jto 
97 * 
11-96 
i 6 ' 3 o 
19-44 
35 -93 
32-40 
3 S' 3 S 
45-36 

51**4 

58*31 

64-80 

129-6 

• 94*4 


686 




















VVcJj^bCH and Mimatire? 
TABLE XVUL 


AVOIftflUPOIS OR AMERlCJtS OuNEPlS TO GraUS. 


OUHM 

1 CiiLmi 

Oiiiijccs 

Ckuu 

0 mm 


k 

3'54 

3 l 

106^31 1 

H 

1 

t 

1 7 ^^ 

4 

llJ -49 


' 340-98 

1 

1 10'63 

4 i 

1 30^49 

si 

2^S 07 

t 


-ll 


9 


\ 

17-71 

4 i 


9 h 

269-33 

1 

1 31-36 

5. 


IQ 

283-3^ 

1 

! 34 *£] 

si 

148-84 

loi 

i 97 ' 6 S 

1 

4a-5s 

3i 


IX 

511-83 

ft 

3iM4 

5 l 

163-??^ 

III 



^a’ii 

<> 

170-10 

11 

340-20 


49-61 

63 

177-19 

I 3 | 

854 ' 3 ® 


it-fO 

*i 

184*28 


368'55 

3 i 

6379 

61 

191^36 

III 

583-73 

2i 

7a 'ES 

7 

198-43 

H 

598-90 


77 'tj* 

7i 

405-54 

Mi 

i|lT*08 


^ 5-05 

?f 

^13-63 

15 


3 i 

91*14 

7 t 

319 - 7 * 

Mi 

^3953 

li 


H 

336-80 

i6 

453 ' 4 & 


TABLE XIX. 

AfK>iH£cjLRiBs Ounces to Grah^. 



Cracm OUMA 

Cranu 

1 Oiukcci 

QnmM 

1 

3-89 3 t 

ti 6 ^ 

i Si 

i 15661 

* 

778 4 

12441* 

Si 

364-38 

1 

11-66 4I 

151*19 

SI 

272’16 

1 

1 ■♦t 

139*97 

9 

279-94 

1 

' 17'44 4 i 

^ 47 * 7 A 

9 i 

Z 95-49 

t 

* 3-33 ' 5 


10 

3 ll' 0 + 

i 

a?** Si 

165-30 

104 

S*fi>S 9 

1 

' 5 * 

171-07 

tT 



, 38-88 j| 

178-83 

Ill 

557-70 

4 

46-66 6 

186^2 

13 

575*25 

*1 

54-43 6i 

194-49 

I2| 

588-80 

3 

' 61-31 61 

1 ^ * s 

301-18 

•3 

4 * 4-33 

3 l 

69-98 6| 

309 95 

13I 

419^ 


1 ll'l^ , 7 

2 t 7"73 


453 - 4 & 

=i 

8 i’S 4 7 l 

215*50 

1 

I 4 i ' 

451-01 

3 

1 95-31 7 f 

ajj-aS 

IS 

466^56 


toi*09 7| 

341-06 

isl 

483 ft 

3 i 

io8*8ti 8 

3^8-83 

16 

497-66 


6S7 
















Wdl^bc^ and Mebivm 


TABLE XX. 

GkAHS to 


Gnm* 

l^nkm 1 

CJriimi 

CciUtii 

Ctactu 

Gn 4 u 

D'l 

^-5 

10 

*34 

65 

ihOOJ 

o*a 

3-1 

11 

170 

75 

l,o 3 a 

o-s 

4-6 

It 


73 

L 437 

0^4 

6-2 

13 

3 PI 



0*5 

7*7 

14 

2T6 

03 

1.311 

0^6 

1 9 -* 

*5 1 

^31 

90 

1.3S9 

z 

1 la'A 

ta 

^47 

100 

1.343 

0-3 

Jt'J 

*Z 

262 

110 

1.693 

0-9 

* 3'9 

10 

27S 

Ito 

1^851 

1 

IJ -4 

10 

^93 

Uo 

2,006 

ly 

23*1 

to 


140 

2,160 

t 

1011 


, 

1 130 

2,314 

3 

^ 6-3 

JO 

4^3 

^ t6o 

2,469 

4 

ai+j 

35 1 

540 

' 170 

3.624 

5 

7 ?^ 

40 

617 

1 i£d 

1778 

d 

io 3 

J 43 

43 

30 

33 

772 

^49 

1 190 

too 

250 

® 932 
3.086 
3 - 03 ^ 

9 

139 

60 

9'76 

JM 

4.623 


TABLE XXI. 

Gram^ i^nio AvoiKPUPor^ Oowoes and Graiks. 


f^F».l¥H. 

c#. 

<MAi 


30 i 

1 1 

96 i 

120 

33 

1 

103 

125 

40 

t 

180 , 

230 

43 

t 

237 

I4O 

50 

t 

334 

TJO 

35 

T 

412 

160 

60 

t 

5 t 

170 

^5 

1 

128 

ISO 

70 

2 

205 

190 1 

P 

t 

203 

200 

30 

2 

360 


es 

3 

0 

^ 300 

90 

3 

78 

330 

95 

3 

J 3 ^ 

400 

ipo 

3 

33E 

430 

no 

3 

386 

500 


Di. 


4 

4 

4 

4 

J 

5 

5 

6 
6 
7 

ID 

It 

*4 

tj 

17 


Gnku 


IDt 

IJ9 

356 

410 

it7 

aSt 

4 J^ 

151 

m 

35J 

15a 

»79 


6«fi 


































mnd MeaAU»A 
TABLE XXIL 


Grams mro APDTHecAiUM Ounces and Gum ns. 


Qrmmt 

pL 

Gnifil ^ 

Gfiraf 

Oi^ 

Pnl^i 

3 S 

1 

60 

120 

3 

412 


1 

U 7 

130 j 

4 

S6 

45 

I 

ZI4 

14c 

4 

240 

50 

I 

iga ' 

J 50 

4 

394 

55 

I 

369 ' 

tpo 

5 

*9 

6a 

1 

446 

*p 

S 


65 

2 

43 

1 iSo 

5 

37 « 

?* 


2ZO 

1 

6 

5 * 

75 

2 

i 97 

' 200 

6 

206 

So 

Z 

375 

230 

3 

i 3 


2 

35a 

joo 

9 

30S 


2 

429 

1 350 

11 

130 

95 

5 

26 

400 

Xt 

412 

}od 1 

1 

10| 

. 43 ® 

14 

222 

iia j 

J 

25S 

5 » 

16 

3 ^ 


table XXIIT. 

EKGUSii Minims, Dracmms and Fludj Ounces to C.C-S. 



Mn 

1 DrKhim 

CjC. 

Ouno^ 

CJb 

f 

O"OJ0 

r*" 

, 1 

555 

1 

23-41 

2 

O'llS 

2 

7'io 

tk 

42-6 

3 

0*173 

3 

10'65 

2 

5&-a 

4 

0'3J7 

4 

14-11 

5 

35'! 

5 

0-296 

5 

(7-7^ 

4 

113^6 

6 

Q'355 

6 

2t*|t 

5 

143^0 

7 

0-414 

7 

24 36 

6 

179-5 

1 


h 

2S'4i 

1 

igS-g 

9 

0-535 



& 

237-3 

10 

0-593 



9 

255-7 

15 

0-S9 



10 

284*1 

30 




1 

312^5 

25 

1'43 



i 15 

349-9 

JO 

1-77 



f U 

3^-4 

J5 

2*07 



1 H 

39?-a 

4® 

2*37 




436^2 

45 

2*66 



** 

«4-* 


2'95 



, 17 


55 

3-a6 



! 16 

3JJ-4 

60 

5*55 



] *9 

sws 





1 

568*2 


6S9 


























And .McEifliireA 


TABLE XXTV. 

American l^tiMH 5 p Dkacrms and Fluid Ouwictts to CC,5. 




DncItEU 

_ 

OunMs 

Cjlk 

1 

0-062 1 

] 

3 70 

I 

ZQ-57 

i 

0-123 

■2 

7 * 3 ^ 

2 

59-15 


0+185 

3 

11^ 

3 

88-73 

4 

O+^^0 

4 

14-79 

4 

X18+3 

3 

q-308 

5 

18-48 

5 

147-9 

6 

(1-3T0 

6 

sa-iS 

6 

177 -4 

7 

□ ■43t 

( 7 

15-88 

7 

207-0 

& 

0-493 

a 

3^57 

a 

■236-6 

0 

1 0-555 



9 

266-2 


0-6x6 



10 

195^7 

2a 

* 



ta 

354 ^ 


1^848 



' 14 

414+0 

4° 

1405 



16 

473"* 

5«> 

3-081 



Tho U.a.A. Bnt is 

60 

3697 



1 16 aqdc«. 


TABLE XXV, 

AMERiCAN Minimis, Beachms ajtp Fi,um Ounces to 
Encusd ^-liNius, Drachms and Fluid Oukces. 


ACMf. 

1, 

EailMi 1 

Manhfi* 


Enjtlhfa , 

Dri£lims 4 Bd 

Ancfn 

KLDt 

n oi. 

■ UlniWi-i 

1 

2 

1- 04 

2- qS 


dr« 

mliL 


02.^ 


3 

31* , 

I 

I 

*1 

X 

1 

I 9 i 

* 4 

4-16 

3 

2 

5 

2 

2 

39 

5 

5-20 

3 

3 

7 * 

3 

3 

59 

6 

6-25 

4 

4 

10 

4 

4 

78* 

7 

71191 

5 

5 

11 * 

5 

S 


h 

8 33 

6 

6 

Ml 

6 

6 

X18 

9 

9'37 

1 

7 

17 

7 

1 


TO 

10-41 

3 

8 

19I 

8 

8 

137 

20 

20-82 




9 

0 

177 

30 

31-23 




to 

10 

X96 

40 

41-64 




12 

12 

236 

5 ® 

32-05 




14 

M 

275 

60 





X6 

16 

314 






30 

20 

393 



li 


1 

L- 3 ^. 


148 


Nori 


U.S*A. pint is dU. Am^dcui { UiS.A+ quart is 53 tas, Amcncao r 
U.S.A gallmn £9 isS oxa. Atunrlcaii, 





































WelglitR anc$ McAsurva 


TABLE XXVI. 

C-Cju into Engu&ie Flxijo Ounces and MjNua. 


Cb 

OiIh 

liifiiii. 

1 Ca 

On, 

ajtfii- 

Cc^ 

On 

Mluk 

O'l 


1 '7 1 

is 

t 

44s 1 

350 

ia 

t 53 

O '3 


3'4 

w 

3 

54 1 

J 75 


95 

0 "J 


J 1 

<*5 

3 


400 

14 


0-4 



70 1 

3 

333 

435 

*4 

4 w 

o '5 


8 S 


a 

307 ! 

450 j 


402 

O'Q 


ion 

80 

3 

391 ! 

47 S ! 

1(5 

34 S 

0'7 


tt 8 

as 

j 

476 

500 1 

17 

33 / 

0 "« 


13^5 

90 

J 

ai 

1 ^=*5 1 

iS 

3|0 

0-9 


l 5 "a 

95 

J 

i 6 s 

1 55 ® ! 

19 

1/1 

1 


16*9 

lOQ 

3 

250 

1 m 1 

30 

114 

3 


JJ-S 

llO 

3 

4 if 

1 600 1 

3 E 

Sts 

3 



190 

4 

107 

1 

U 

0 

4 


67-$ 

135 

4 

193 

1 050 

23 

431 

J 

■ 

« 4 “S 1 


4 

376 

1 67s 

»J 


6 


iof '4 ' 

140 

4 

44 S 

1 70Q 

34 

S06 

348 

7 


itS '3 

150 

S 

134 

1 735 

35 

S 


i|S^» “ 

i 6 f> 

S 

JOJ 

1 75® 

36 

190 

0 


ij* 

ifa 

s 

472 

i 775 

37 

Ml 

ED 


169 

m 

6 

76 

1 SdA 

18 

7 S 

15 


^53 

x 8 o 

6 

161 

833 

39 

18 

30 


33 ^^ 

X90 

6 

330 

1 *iO 

39 

440 

*5 


4^3 

200 

7 

30 

873 

JO 

J 83 


I 


1 MS 

7 

441 

9 «> 

It 

135 

JS 

t 

lit 

350 

8 

384 

1 9 »i 

|3 

10 / 

4* 

1 

194 

375 

9 

Ht 

9 jw 

33 

liO 

4 S 

1 

s 80 

JOO 

10 

308 

1 97 S 

14 

tja 

&0 

1 

3 «S 

335 

ti 

3 ro 

t,O 0 O 

3 £ 

94 


691 

















nad Measure* 


TABLE XXVIL 

GitAlNS OH GhAMS of CHVItTAUJNE SOBIUM Ok^BO^AtK TO 

Grains or GraM4 of ANttVDRoua Caubq^at^, t 


Crya. 


£#71! 



Anlyfr, 

5 

i‘8S 


^r 75 

tiQO 

33^*3 

6 

I'Hl, 

fc 

3^-64 

; TOO 

StjO'i 

8 



33-34 

t 800 

396*4 

10 

3 - 7 ? 

iw 

37'*5 

900 

533"4 

15 

5 * 5 « 

no 

44 p 

l.OOO- 

370-3 

so 

?* 4 * 

140 

5 i‘» 

1.500 

555'7 

*5 

3 -^ 

H-II 

z6o 

lia 

39*37 

66H&3 

2,000- 

3.000 

740-9 

1,111 

35 


200 

74-op 

4,000 


4 <* 


350 

P2-6t 

3*000 

1,833 

45 


300 

111-1 

6*000 

2,223 

5a 


350 

129*7 

7.000 

2.593 

55 

30-37 

400 

148^3 

8,000 

2 * 9«4 

Oo 

32-23 

4 Jtt 

i 6€-7 I 

9.0M 

3^334 

70 

* 5*93 


183*2 

IO,DOO 

3.703 


692 

















Weights Add; Measurea 


TABLE XXVHL 

Ounces of Crystalline Sodium Carbonate to Ooxcbs 
AND Grains of Anhydrous Carbonate. 


CfyUtfctiiiu 

AmJky 4 f^ 

CfT^ldliiir 

1 4 KA>iAttlli 

Oi. {Av. er 
Aaat.} 

1 

Ck±, {A'f,> ud Cn 4 ai 

Ot.tApoUL.\ 

i 

i 

Qt- fAivIbJ aMl Ckiini 

i 

i 

z 

ff >5 

»ro 

t 



i 

—■ 

111*6 



t 3 J ‘4 

r 

1 — 

16a *t 

1 

’ ^ 

177-8 



303-6 



M *-3 

ji 

— 

’131 

ti 

— 

3 ti 6-7 

*t 

— 

235-6 

jf 

— 

3 ***a 

i 


3 * 4 -* 

3 

— 

353 -6 


— 

364 -7 


“ 

400^1 

•A 

I 

40 |. 

2f 

i 

444*5 

9 

3 , 

I 


3 

1 

53 


1 


3 l 

] 

pS 


t 

ilP 

31 

1 

142 

3 f 

1 

17P 

$l 

I 

ifl 7 

4 

I 

2II 


1 


4 i 

1 

151 

4 f 

1 

276 


I 

292 

4I 

t 

JZd 

4 i 

1 


4 i 

i 

563 

5, 

t 

S 73 

5 ^ 

f 

4 ^^ 

5 i 

1 


5 i 

t 

454 

31 

2 

16 


3 


5 * 

2 

57 

51 

3 

62 

6 

2 

97 

6 

3 

107 

*1 

2 

158 


3 

15 ^ 


t 

t ?9 

H 

2 

X 9 & 

61 

2 


61 

2 

24P 

7. 

2 

260 

7 

2 

3B5 

7* 

2 

300 

7 i 

z 

319 

7 l 

2 

341 

7 * 

3 


7 l 

H 

Jfit 1 

71 

3 

4 fS 

S 

2 

412 

i 

1 

4*3 


<593 
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TARLE XXIX. 

Grais^ or Grams of Ae^hv-drous Sobixm Cariionate to 
Grains oh Grams of Crvstaujn’E Carbonatie. 



C^AriWi 

nlnAj^Aviif 



Cnuidii 

5 

ul 

80 

3|6 

375 

t^^iz 

E 

1E| 

90 


400 


10 

^7 

100 

.270 

4^5 


15 

4 *J 

ntt 

334 

450 

t, 3 X^ 

30 

51 


378 

500 

1,350 


67* 

]6d 

432 

600 

t ,&30 


81 

iSu 

486 

700 

1,890 

3 i 


3 U 0 

54 t» 


3 pli &0 

40 

108 

«5 

607 

900 

»> 43 * 

45 

lai 

150 

675 

I.OOD 

1^700 

5 & 

IJ 5 

175 

74* 

3.^000 


55 

148 

300 

810 1 

1 J4OOO 

8*099 


z62 

5^5 

877 

1 4-000 

10^798 

70 

i »9 

550 

945 

5.000 

ia. 4^^8 
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Weigbti nnd Mea^uref 


TABLE XXX. 


Ounces of ANHVPaous Sodium Carsomati to Oukcks 
ANU Grains Of Crv^aluns Carpdnatf. 


JjilfiJimi 

Cf^UftUcHf 

4 fpAi^SHm; 


OMm £A¥. cir 

0 *. (Av 4 :n 3 d Off. 

f Ar^) 

Ox. lAppPi}- -Muf Or^i 

i 

— 

295 

‘ i 

— 

324 

i * 

1 

153 

1 

I 

168 

1 

A 

11 

\ 1 

a 

12 

I 

A 

306 

1 

3 

33 ^ 


3 

164 


3 

180 


4 

3^ 

■ M 

4 


n 

4 

317 

! ** 

4 


A 

5 

175 

1 3 

5 

192 


6 

32 

a* 

6 

55 


6 

328 

I 

6 

359 


1 

iSj 

21 

7 

203 





6 

47 

3 l 

8 

33S 

1 3 t 

3 

371 


9 

ig6 

1 

9 

2*5 

3 i 

lO 

54 

3 i 

la 

59 

4 , 

lO 

349 

, 4 . 

la 

333 

4 t 

tt 

207 

1 4 t 

t[ 

227 

4 i 

It 

65 

> 4 l 

IX 

71 

4 l 

It 

3C0 

1 4 i 

E 2 

395 


13 

3 ]i 

5 

^3 

239 

fk 

t4 

76 

5l 

14 

83 

si 

*4 

371 

i 4 

*4 

4“7 

51 

15 

334} 

1 4 

*5 

25^ 

6 

i6 

86 

1 6 

e6 

95 


6^3 










aad Meafltir«A 
MAlLESilEFT %VeIGI1TS. 

Coins as —In thfl abse^nce of proper weight?, coins 

may be pressed into service. Tbe wdght of the vadoiis coli« 
11 as follows ^— 


CffIKJ 

Tbreepeony piece (tilVEr) 

Sl^cpence 

Shilling 

Flofin 

Hali-Croivii + 

Faitbing 
Halfpenny « 

Penny 


■ 

Gf^mS 




3i-a 

. 

a 

43-6 

■ 

5 -^S 

17-2 

■ 

ii-jg 

175 H 

. 

14-11 

21S 

1 


45^75 

* 

5**6 1 

S7-5 

* 


MS-S 


Even fractioiis of an ounce may be made up as fo^ows :_- 

1 oz. (Avoir.) •• one halfpenny and one tbrerpcnny piece. 

I ii * *p = two baUpennies and a farthing, 

* IF i. " three pennies (or five haLfpemnes). 

The w-dghts given for coins apply with exactitude onJy to 
those that arc new and tinworn. 


Copp^ Wire .—^^Thc needs of the electrical indiistry have 
reenltpd in the pnednction ol copper wire of a high standard 
of nnifonnity. By simply measuring ofif itiitablc lengths of 
bare copper wire of the correct gauge^ (juite acctiratc weights 
may be prepared. The lollowing two tabl^ give the lengths 
required for weights of coqvcnJent values both in grams and 
grains. Higher accuracy Is obtainable by choosing the thinnH- 
vm where the tables give alternatives; quite a long length 
of io or 24 a.w,g, wine can be rolled op inbo a small space. 
iS-^ugo wire ia too stiS to roll up rsadily, though it can be 
eiiough by betiding ; is-gauge wire is really a 
thill rod. It IS Itot dealt with by cutting iatn short lengths, 
nn^ly binding these into a bundle with 30-gaiJge wire The 
weight of the bindinz^wine can easily be allowed for by ^tdng 
the thick wire a shade short ^ 

If working in grams, a set of weigbis should include 0-01 

^^4 20 gms., and two 
cMh of the 0^01, o-i, 1 and 10 gm. weights should bo made. 
If working eicluaivoly in grains, a corresponding set w-oiild 
M i 1. i 5 lOp 30 . 50, too. zoo and 500 grains, and airain 
should mdude two each of 1. 10 and lOQ-graio we^hts. 
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Wel^ts and Maasnm 

Samples^ drachms, quja4ter-nuiices+ balinz^^iiices, and oncers 
can bi: added il required. 

Weights carefully made from copper wire can be relied 
upoo within ’V'ery close limits, and are fully accurate enough 
for nJl photographic work. Their accuracy, hcrn'eveCp ii only 
retained as long as they are suhstanttally uncorroded. 


Lekgtha Wire for Use as Mutkic WEiems. 


Wo^fat Ul IffiL 

p^ CHWs 

1 UU. 

kt t.w.4^ HHUn 

11 *.W4-, ciiH. 

O'Of 

1-45 

' 0+46 


_, 

O’oa 

! 

0^2 

— 


e-ej 

7 aj 

a-ju 

0^43 

— 

O'J 


4-6o 

0^6 

— 

O'i 

3 g 4^2 

5^-19 


0+41 

0-5 

7 a-J 

22-98 

4-82 

t*QZ 

t 

144-6 


9-65 

3 -e 6 


S^-2 

9 t^ 

19 ^J 

4-12 

5 

— 

; ii 975 

48 a 

107 

LO 

—- ! 

— 

96-5 

so -5 

to 

- ! 

— 


4*7 

50 

f 

— 

— 

mj 

ICO 


— 

1 

2Q6 


Lengths of Wian fof Use as ^NGLiaii Weights. 


bi fnloL 

1 F* *-^- 4 r 

\\nthta) 

iB ^*-1- 
1 Cliicb«i| 

tT J, 

<1qcwI 






t 


0-59 

— 

— 

1 

3 ’« 

1-17 


— 

2 

7 - 3 * 

1*34 

0-49 

— 


IS-4O 

S'86 

1-23 

w_ 

le 

36-a 

11 71 

2-46 

0-53 

iu scruple) 

73 

33-43 

4-92 , 

n >5 

ja (1 djrnrhm) 

110-4 

J 5 'i 3 

7*58 


50 

184 

58-53 

13 -;i 

a-63 

do (t druhn]) 

— 

70-ifi 

14-76 

3-15 

80 


93 ^ 

19-7 

4-30 

190 

-- 

iijn 

24-6 

5-25 

M9l fi © 15 . Av.J 

— 

irB-i 

26-9 

5-75 

120 or. Apotb.) 

— 

140-J3 

^ 9-5 

fe'JO 

300 



49-3 

10*5 

21SJ (I OCt Av.) 

— 

— 

53-8 

ti -5 

24Q 02, Apothd 


— 

59*0 

[2-6 

437J (t 01- Av.) 

— 

— 

- — 

= 3-0 

480 (t at. Apotii.) 

— 


— ' 

25*2 
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Wet CullcNciioD PrQcesv 


WeUia^toD Intenilfler 

Wellington Entensifler^ See ljrrEKSfFicATro>i. 

Weston Speeds k See Ccuitfrfiojt Oidsr SysUms 

under SEXKiTOHFTlty. 

Wet CellndlDn ProDCNso. Either neg^itivcfl or positives can 
be produced ; and thelatterH whea tskeu upon thin enamelled- 
iron plates, are known as femJt5T>es or tintypes. The foilowing 
is a flhort of the process : — A well~deaaed glass plate is 

coated with iodised collodion, and as soon as the colloilion has 
set, this coated plate is imnieFsed in a bath made as follows l_ 


Silver nitrate 
Potassiuru iodide « 
distilled water 


, U40 gfs. (24 gms.) 
, t gr, (o^ t gm.) 
& OES. (350 c.c.J 


DissoK^ the silver salt In 2 023 . (loo c e.) of waler. and the 
potash in i oz. (23 cxj. Add the latter to the former, and 
add the remainder, of the w^ater. Filter, and test for addit\% 
If blue litmna paper Us not turned red after an immersioo 
o! some short period, a few drops of a dilute nitric flr-jd (t in 
13 ) should he added till the bath Is decidedly add. The plate 
is exposed whilst still wet, reckoning the speed of the plate 
as about 5 H. a D, For dcvdopmeJit either of the following 
may be used :—- ^ 

No. j. 


Ferrous sulphate , 
Glacial acetic add « 
Methylated spirit ^ 
Distilled water 


1 oz. (25 gms.) 
I „ {25 c-c.J 
1 >. (25 tc.) 
to 02 S. (500 C*€,) 


rio, 3 . 

(For shcri txpo&nra and dttaih) 

Ferrous sulphate . , * 300 grs. (34 } 

Glacial acetic acid , . * 200 mins^ (23 e.c.) 

Formic add [bp. gr* 1^060] . 100 fii:-5 cc ) 

Mc^ylatcd spirit . . .340 „ (ly. j c.C.) 

Distilled wuter , * . lo ozs. (500 c.c.] 

No. 3, 

{For i^g fArpofTfra and oonlwatQ 
Ferrous sulphate -— ~ 


GlocLal acetic add 
Lump Sugar 
Methylated spirit 
Distilled water 


200 grs, (23 ems.) 
tSo mins. (20 c.c,} 
KM IPS. (ii'sgins.J 

240 mins. (37*5 c.c.) 
loozs. (500 c+c*J 
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wetting A^OPt Wide Ang \9 

To develop tbe ex^posed plate, it should b« tixed opoo a 
pneuinatic holder and a little of the developer pourEd evenly 
on to tho surface and gently rocked backwarids luld fotvwda 
till the image ie auffickntly developed, when it may be poured 
oil. The image nearly always requires inten^hcatjorii for 
negative work, and the following may be nacd ;— 

Ferrous sulphate . . . 5 gm. [M j gms-) 

Citric acid . * - . 10 (2 3 gms.) 

DiatiUed water . « . 1 oe. (lOO c.c.) 

Add immediately before nfiing a few drops of— 

Silver nitrate , » . 10 gre. (3-3 gins.) 

Distilled water . , « t OS. (loo cx,) 

Pour on to the tmEaeed negative, and lock backwards and 
forwards till dense enough. Then fix ifi— 

Potassium cyanide . . ilo grs, (13-5 gmsj 

Distilled water . . * to ozs. (500 ex,} 

Wash thoroughly^ drj', and varnish. 

See also Collooio^ Processes. 

Wetting Agent, Substance which^ when added to water 
in miall quantity, mduccs its ^rfacc temiion, ao enabling the 
water to run fftily over a surface and wxt it evenly wi^out 
forming drops. Wetting agent in a devdoper ensunra even 
and instant wetting of the and absence ol airbdls^ while 
in the final wash-water it causes the adherent water to run 
smoothly off the film when hung up to dry, enauring more 
rapid diy^ing and ah^^ce of drying marks. Added to dyea 
or tints it enables them to tali ” neadily on the- gelatine of 
even a dry print. 

Wide AngU« Term applied to a lens embracing on angle 
of view that is wider than usual. As the usual angle of view 
is that given by a lens the iocaJ length of which is ronghly 
equal to the diagonal of the negative* fttiy lens of shorter focal 
length than this is dossed as a wide-angle lens. A lens of 
focal length 3 ins. would be classed os a long-focus lens when 
used on a 3 x 4 cm, negative (diafonal 2 in34 as a lens of 
normal focal length whcp used on a V,P, negative (diagonal * 
3 ina,)- ^ ^ wide-angle lens when used on a quarter-plate 
(diagoDul » 5^ ins.) 

As a phntograph is only seen in correct perspective uben 
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Wld*-Aegle LeoR Wo«l, Pboia^reptaft dr 

Viewed from a distance eqnal to thin local length of tlie kns 
with which it was taken Distortion and I^RSp^ncttvKj, 
the usttaJ mther exagigcmted pcts|jcctlve common to most 
photographs b enhanced when a wide-angle lens is used, 
NeverthcJera, it has to be used when it is necessaiy to include 
the whole of a subject from an inconveniently near stand point, 

A delect common to all wide-angle lenses is a faUing-ofi of 
iUumlnation towards the margin of the pictore. Apart from 
any cnt-ofF due to the mount, or to a lens-hood or other acces¬ 
sory* this is an inevitable consequence of the greater distance 
of the rnwgins of the £^d from the lens* and of the fact that at 
the margins the light sttikcs the plate obliquely. If the illumina¬ 
tion at the centre of tbe fidd is tsJLen as loo, that at increasing 
^gles from the centra is as given in the following table fitsm 
Clnrc's J^hdifgraphy. 

Angle . . 0“ lo*^ 2o* 30* 40* 50* 6o" 

Illumination , 100 94.1 yg.o 56.2 34,4 1^,1 6^2 

Expcfienoe ^hows that illumination may fall od to 60 per 
cent, of the maximum without becoming noticeable, and that 
even a reduction to 60 per cent, is quite tolerable These 
limits correspond to a JWai field of view of 36^ and 56" r^pec- 
tivdy, obtained by using lenses of focal length 6.6 inches or 
4.05 rEapcctivfily on a 3! x 2* plate. The falltng^ff 

m lUummation must thus always be noticeable when a lens of 
^rly wide angle is used. Of current sizes, that embracing 
the widest angle is the 6 x 6 cm. nize, with which n 7 5 cm 
lens IS almost always used (total angle - and on such 
ccgatives " dark corricrs are common* They aie usoally 
very noticeable on contact prints, but on enlarging with a 
icni of 7-3 cma. or less focus, the loss of illumination towards 
the corners of the paper tenda to correct the fault. 

Urder-expiised corners ate always less marked if IlII px- 
poj^uie is given, and in that case any darkening towards the 
mrni-m of the print can be offset xo enlarging or priuUne 
by Suitable shading, ^ ^ 


Wide-Angle Lena* S« Wtoe-Aaclr above: also Lens and 
Akglr or View* 


Wlra f^ekase. See Shutteh Release. 

Wood, Photographs op* A method ol printing photo- 
upon w^ IS as follows : First coat the woodp on which 
the pnnt is to be made, with the folbwiDg solution 
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Woodburytype 


Gelatine j pfjrt. 

Water (warm) . , . , , parts. 

to which is added sndicient cine white to piacticajly hide the 
gnia of the wood when coated. 

When dry^ brush over the surface with a soltittea of— 

Kitchen a&lt j part. 

Water - ^ e . . * , lo parts. 

Dry againr ftnd then* in the dark-room, sen^tLse with to per 
cent, diver nitrate solution by appheatton with a cameJ's-hair 
mop or Blanchard brush. 

When the wood is weakly printed the image mmt be 
developed with the following :— 

Metol * * , , * (qh I gni.) 

Acetic acid . » * • 3& nuns. (3 u,c.) 

Water . * . , * jl OiS. {100 cx,) 

When the image is dark enough, it is rinsed and fixed, 

If the print is being made on iwood for the purpose of making 
a wood blacky a reversed negative must be used. Rjet 

VFRSED NE&ATIVe.) 

Carbon prints can aLso be tfansferred to prepared wood 
surlocea. (SceCaaB^ON; also TRANsrnnorveE.) 

WcHMlbm-ytype, This is a very beautiful photo merhanirraj 
process, and consists of exposing a thick film ot bichromaied 
gelatine to light under a negative: and when fully expo^ it 
is washed to dissolve the unactcd-upocL ^luble portions and 
after being soaked in alum is dried. When dry, the gelatine 
print, which at this period looks like a ddkate pEere of silk 
with the image in relief, is placed on to a bed of metal, and a 
pressure ol from four hundi^ to five hundred Cotis per square 
innh is brought to bear on it. This forces the gelatine mio the 
metah and makes an impression just as does a seal on hot 
e 45 aiing wax, the him of gelatine itself being untiarmed and 
used over and over again. The metal sheet bearing an 
impression now becomes a mould, and this is placed In a precis 
and some special liquid gelatine ink is poured on to it. and a 
sheet of non-absorbent paper ptocud over. The press is now 
closed, and pressure being apphed. it is obvioui that U;e ink 
will lca%'e Uie high lights and Collect in the shadows. When 
gtlatiue ink has set, the paper is mmovpd, bearing Use 
image, and is fixed in aliun and dried^ 
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Wixid ^Spirit Working up PirlntSi 

Wood Spirit or Wood NapbthoK TMs jji a crude form of 
jMthyl akobol (s« Alcohol, Methyl), imd is used Lb the 
prep^tion of methylated spirit. The crude wood spirit la 
sometimes used mstead of aicahol. as a soEveut lii vaxiibh- 
makmg, uud id certain couccntratcd developers. 

Working up Prlotu^ See Colouring and FrNistnHo: 
also Enlarging. Brovips Paper, and Aia^BRUSK. 
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X-Ray PhotAjIrppTiy 


Zoo Fhatagrapby 


™ X — 

X- Rfliy Pliatct^imphy. See RAi>rooftAJ-HY^ 

XyloDite. Another name for celluioid 

™ Y — 

VeUaw Filter or Screen. Soe FrLTEit: 0,1 m see Safe* 

Light* 

YeJlow Foft. See Fog. 

VeHow Sjftin. ‘ See Ci-EjV»isc Bath Staisb. 

VelJoviTiesia of Frlnia. See ToNiJiG: also Stains. See 
also Bro«hik aod Gaslight Pape as, and Faoisg, 

_ Z 

Znpiiia VamJfili* A trade name applied to cellulcid vamMi. 
(See Am yl Acetate.) 

ZLncD^rapby^ See PHOto-MEcw a wir a t Process. 

Zoo Fliotogi-apby* The increase in the number of ugological 
gardens in lecent yeans has helped to populaii^ the photo¬ 
graphy of an i mal s in captivity, and in Britain nearly all those 
eoos permit photographeirs to use hand cameras and sub¬ 
standard cine cameius on their pmnuses. The only rtstrictinits 
imposed are those that &pp1y also to Pon-photograpbeis, finch, 
for example, as forbidding them to climb over barriei?. 

When the zoological gardens are privately owned (Utat is^ 
owned by a private dttzen or a commerdai companv) or 
belong toa sdentme society (as do the mos at London, Edin¬ 
burgh and Dtiblio), enquiry should always be made as to 
possible restrictinns on the photography of certain oxhibits. 
Munidpa] and state-owned Jtoos nsuaUy tch viaitors the position 
by notiotfi at the gate. 

From the photographer's point of view □□ two xoos are alike, 
and the different in lay-out and arrangement of the exMbits 
make some subjects difficult fn one zoo and ccmparutivdy 
eaay in another. For example, the polar bears on the open- 
fronted Ntappin Tcnacea ia Hegent's Park are rsiAy subjects 
for the camera ; at Whiponade, where the bears arc surrounded 
by tall iroQ railings wltJ!i an iren-work barrier outride them, 
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Zoo PbocOi^rBpbj 

the beara are dlOicuU to pbotofrapb wuU, uolcsa the photo- 
graphof makt^ fnenda with a meiiiber of the mmag^rie ataif 
and IB taken in^ido that outer bAjner. 

The chief problem ol the photographer who seeka good 
pictures is the preseoco of the various hm^ and harriera; 
these, and their shadows, spoil animal portraiture. So do the 
ugly backgmimdi. 

Fiite-mciih nettiiig such as La used to confine birds and 
some of the leas powerful animals need be do obstacle^ If the 
camem has a lens of apertum //4.J or //6.3, and the photo- 
giaphcr is able to press his kns hrmly against those wire*, 
they will not appear in the negative. Hold the camera tl 
or 16 inches or more away froin the nctting/ aiid It shows as 
an oiit-of~focu 3 pattern over all the negative: but when the 
lens LI pressed dose against the wires they are so for out ol 
focus that they fade out of the picture entirely. This apphea 
to thin-gauge wire netting, and not to stout iron bars. 

In Londoa, Bristol, and Dublin and other looSp lions, tigers 
and leopards are Itept behind stout bars, and there is only one 
way of dodging those bars—the photographer fniist persuade a 
keeper in that section to. take him inside the enter banier so 
that he can poke his iena between the bars* while the animal U 
kept in control by the keeper, whom he knows and trusts. 

At Whipsnadc, Edinburgh and Dudley looa some of the lions 
are in enclosures, which gives the photographer a chance to 
point his camera through the fencing with a clear fidd of view, 
whUc the camera (and its holder} is well out of the aniniaa'fi 
reach. But that generally meanj that the Uon or tiger is a 
long way od—say lo ft. or 40 ft,, a fact which means a sinall 
inuige on the plate if a lens of normal local length is used. 
For such work as this the modem telephoto lens b ideal, and 
much of the best animal photography m such cases is "done 
with a iens of focal length from two to three times the diagonal 
of the negative, preferably used tn a fede* camera. 

|1 motile subjects Ln a iToo are difhcult, others are as easy as 
any other kind of BnapsholtliiR. Elephants out of thdr homes 
and walking along the itoo paths ; cameb on the paths or on a 
lawn ^ monkeys in targe and accessible cages, and We birds 
in big aviaries—thi:»aje as easy to take as a cart-horse ux a held. 

Hoit»^ with a dark interior, such as some of the reptiliaries 
and the aquariums, in which the oreatures are viewed by 
artificwl hght, are admittedly difficult subjeem, and many 
nf tlHf beat pictures of thm^ are taken on fast pan film by 
immature cameraa using //r.5 or //j lcns«, with alow 

7^4 


Zao PbocD^rsphy 

« tte iJifiictilties of HM 
^-^if subjects in the open enclosurea 
^;rr subjects mch as sitting beats ^ 

wi^ves, camels, an^pea, bison, eagles anti viatures, ttwy 

of ttif bad background! 
* moment wJien partial baclT^liM 
'‘i photographer's right or left front) tIrS 
mto shadow and helps the creature itseJI to 
stand out clearly, with its outilnei edged fay the bright light. 

portrait requires ft) a good rregatire. ob^ned 
y ^uoTOM exposure and development suited to the paper 

dra^Sri, " "*“lell'ng of the creature-tbat is " coirecl 

The last point is important. Bv "correct raodeliinB " 

w?^ ^ou cajj distort the shape of an animal's 

by poinring ^e camera steeply upwards Jn a close-up ■ or 

cametB ^ that you i^et the head of a eat ajad tlie baunch« of a 

*. , ^ Subject has a wide mnge of colourp ^ wltJi certain 
bi^s. pani^DiQi^c material (with a two- times filter) is beat ■ 

S.V'Trtho'tla? io a «o a good "clifome - filSTw 

y ortho plate will suOlce, as there is little of the real red 
colours among jtingld animalsv 

fs^”! SicSSo^r- 

“ “K-p"*™* <™ «.d« 

'Tw® andcrtal* a little " free-lance ■' v^owit in 

^r^Sal^a™i“d reproduction should nole that 

^re IB always a demand for flret-daas too studies of the i«<™ 
i»t«restmg creatures. (Sre al» NATtraa Pn^,Sf,S^. 


705 



Mim JUffl tIURU Uf OlUT UmiH 
AT TU couni. ]mm ms* 


AMWVnu MAMn 

iej.5^ 




« 






D-QJL m. 

CKSTRAL AROHAaOLOGICAL UBaAfiF 
NEW nELirr 

-la SUB ."ao'tr rf, 


Catalogue No. fl 770.3/So ». - 251 g. 


Author— SoMsrby, A.L.i,;. 


: Title—= of pbotography 

: 17th £dD. ' 


r» 




of lamu^ 


lMHf« 




1 






ihai U ihii is buia ifocA’’ 

CSAEOX.OG/ 

^ govt. OF INDIA 

A ^^epaitmentof ArrfiaeoIo*y 

0 ^ NEW DELHI. > 

u ^ 

Please help uo to keep the hook 
cJean and movmg* 


t 4 lrlt. DtLUN 


















